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RELIABLE DIRECT SOURCES 
THE WORLD OVER FOR 


VEGETABLE 
TANNING MATERIALS 


QUEBRACHO-WATTLE EXTRACT 
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SERVICE... 


in Leather Chemistry 
...backed by Rohm & Haas Research 


with modern Leather Laboratories 


Our technically trained leather chemicals salesmen working 
in the field have the complete backing of a highly specialized 
leather research staff working in the Rohm & Haas 
Leather Laboratories. For years, these specialists in leather 
chemistry have been engaged in a study of leather, its uses 
and its many process problems. ‘The knowledge and experi- 
ence gained over the years from this research are available 
to you through your Rohm & Haas salesman. 


with a practical Miniature Tannery 


Process problems that cannot be handled in the field are 
brought to our experimental tannery for detailed study 
and analysis. Here we have simulated a commercial 
leather-making operation, a tannery-in-miniature which 
provides small-scale facilities for running tests on many 
kinds of leather. Problems are handled in a thorough, 
practical way. 


with famous Leather Chemicals 


Continuous research in the Rohm & Haas leather chemi- 
cals laboratories has resulted in the development of new 
and improved leather chemicals for the tanner 


Rohm & Haas leather chemicals are world famous... 
OROPON—the pioneer enzyme bate, standard of the leather industry. 
TAMOL—the dye assist that made pastel colors practical. 


LEUKANOL—synthetic tan assist responsible for popular acceptance of 
white leather. 


OROTAN—synthetic tanning material providing in itself a complete replace- 
ment for natural tannings. 


PRIMAL—leather finishing materials in the form of aqueous dispersions of 
acrylic resins. 


Whatever your leather problems 
may be, it will pay you te talk 


them over with your Rohm & ra Chemicals for Industry 
ee ae ROHM £ HAAS 


Ornopon, TAMOL, LeUKANOL, OROTAN : NY 
and Primal are trade-marks, Reg. US = WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Pat. Off. and in principal foreign countries 


Representatives in principal foreign countries 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 








MYRTAN 


7 “Tanning Extract... 


made from the wood of an Australian 


species of the Eucalyptus family. 





It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
TAR kts el el 64.34 
NON-TANNIN . . . 16.03 17.14 
INSOLUBLES .. . 1.70 0.72 
We. i470 > Se 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 
yields and improved color. 


INDUSTRIAL EXTRACTS LIMITED 


PERTH, WESTERN AUSTRALIA 


For information address 


FRANK CRYSTAL 
549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 
SOLE AGENT - U.S.A 
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RIVER PLATE 


CUSTOMERS 


have Product as well as 
Service Dependability 


A busy corner in the Lab where continuous 
experimentation and product control always 
ore maintained. 


Part of our liquid storage facilities. 


Free flowing Ground or Atomized Powders are 
produced to customers’ specification and ship- 
ped to their tanneries within 24 hours 


River Plate is always rolling long-distance 
service to tanneries 


Always-ample, balanced inventory is on 
hand to meet tanners’ immediate requirements. 


Also Importers of Raw 
Tanning Materials from 
All Over the World 


tHE RIVER PLATE CORPORATION 


Executive Offices: CHRYSLER BUILDING, NEW YORK 17. N_Y 


TANNIN EXTRACT DIVISION 
Sales Office & Plant: 573-589 FERRY ST., NEWARK 5, N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 


. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 


. carries more than double in advertising volume. 
. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. \ 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 





GET HIGHER QUALITY LEATHER 


thru better neutralizing 


with SOLVAY 
AMMONIUM BICARBONATE 


Get Higher Neutralizing Power 
PS Get All These 
aioe Advantages! 
iC ARBONATE % Better finish and 


“y 
bt ie nd uniform quality. 


AMMONIUM BICARBONATE 


vaaanilliied I eae aaa actiall %& Upgrading leathers. 
Pounds of hydrochloric acid neutralized by | Ib. of otkoli 
%& More uniform dye- 
ing. 
Get Lower pH 


‘iaiia oa amammtite %& Deeper penetration. 


Improved grain. 
Sideshow ced *% low pH — a 1% 
UM Bickmitacsst=scpone}eees solution h 
| S'CARBONATE on has a pH 
Ye 
“MONIUM BICARBONATE of only 7.8 


Snail 


A - —- 
0 26 688 480 ° «8 1 #88 88 08 


Comperetive pH of solutions of various concentrations 


OTHER SOLVAY PRODUCTS FOR TANNERS Send for Test Samples 


Cleansing Soda XX * Snowflake® Crystals Write the Solvay office nearest you 


AMERICA'S FIRST SOLVAY PROCESS DIVISION 
‘ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
BRANCH SALES OFFICES 


Boston « Charlotte * Chicago + Cincinnati + Cleveland 
Detroit * Houston * New Orleans * New York * Philadelphia 
Pittsburgh « St. Louis * Syracuse 





VEGETABLE e If you are interested in 


quality and customer sat- 


TANNERS @ isfaction, you should in- 


vestigate ARKOTAN B. 


ARKOTAN B is a syntan that assists in the production 
of a smoother grain, improved tensile strength, fuller 
and rounder feel and a clear, even color. 


ARKOTAN 6B assists in the solubility of your extracts, 
permitting greater penetration and better take-up and 


reduces the sludge in the bath when solid Quebracho 
is used. 


ARKOTAN B when used in the color pit, wheel or tail 
liquors improves the appearance of the grain and 
maintains the correct acidity in the tail liquor without 
the addition of acid at this point. 


ARKOTAN B is used extensively in the re-tan wheels 
to produce added weight. Excellent for use on chrome 
re-tan upper leather where a tight break and solid feel 
is required. 

Samples or demonstration of ARKOTAN B are avail- 
able upon request. 


Newark, N. J. 


Manufecturers of Industrial Chemicals 
for over 50 years 





SYNEKTAN 0-272 SYNEKTAN 0-230 


FAT LIQUOR 0-270 
For 
White Leather At Reasonable Cost 
White Leather In Sheep, Goat, Calf or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 

AS — BS —CS 

Pancreatic bating salts of standard, 
controlled quality. 


SULPHONATED OILS (Various Bases) 


MONOPOLE OIL (For Finishing) 


Samples and information 


upon request, 


pT | Sa | JACQUES WOLF s co. 
SSS —T =| sms rasa, t. 


Plants in: Cliften, N.J., Coristedt, N.J., Les Angeles, Collf. 





“Announcing Mobiltan 275— newly developed 


d| 


fat-liquoring agent for pasted-side 
upper leather. 
* ‘Research and Development Report 


»- on new and improved products 
in store for tanners. 


i Catalogue of Socony Mobil Tanners 
Products, including new nomenclature, 


1957 Edition 





Improved waterproofing compounds for 
upper leathers are being developed and 
tested by Socony Mobil scientists. The 
goal is upper leathers with a new degree 
of water resistance 
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Tanners products to make suedes water- 
repellent and dry-cleanable—long an 
aim of the leather industry —are now in 
the development stage at Socony Mobii's 
leather products laboratory. 


Thanks to Continuous Socony Mobil Research 
New and improved products are in store 
for the tanning industry ! 


Socony Mobil leather chemists are con- 
stantly at work for you! Two of their most 
significant projects are shown above. 
Water-repellent, dry-cleanable suedes and 
improved water-proofing compounds for 
upper leathers. 

This constant search for new methods 
and new products is just one of the many 
ways Socony Mobil serves the leather in- 
dustry. Extensive laboratory facilities and 


trained leather chemists are ready to help 
solve your toughest problem. Field techni- 
cians are ready to give you the benefit of 
years of experience. And there’s a full line 
of proved Socony Mobil Tanners products 
to meet your every need. 

* * * 
You can rely on Socony Mobil Research 
to speed progress . . . increase profits for the 
tanning industry! 


Socony Mobil Tanners Products 





SOCONY MOBIL ANNOUNCES 


Mobiltan 
Jae 


Specifically developed for fat-liquoring of 
pasted-side upper leather! 


Mobiltan 275 is a carefully compounded, 
relatively complete fat-liquor that will 
give excellent results in both full and cor- 
rected grains of pasted-side upper leather. 
Years of research and exhaustive field 
testing have resulted in a compound with 
these desirable properties: 


Non-oxidizing and light fast 


Controlled penetration for balanced 
lubrication 


Forms a stable emulsion at normal 
operating temperatures 


Exhausts readily with normal 
running time 


Compatible with resin re-tannages 
Low moisture content 


For more information on how Mobiltan 

Cross-section photomicro- , 275 can improve your production and cut 
graph illustrates controlled one : - 

your operating costs, contact your Socony 
penetration of Mobiltan f z ; 
275. Special qualities permit Mobil representative. 
surface nourishment and 
enough penetration to give 


the desired mellowness. Mobiltan 275 in solution shows 


an alkaline pH reading — truly 
an alkaline fat-liquor. 


|Mobil| Fist. choice with lammenc cimce 1266 
i ee 





SOCONY MOBIL 
fanners products 


Check list for available products and name changes 


FORMER BRAND NAME 


Mobil Solene A 
Mobil Solene B 
Mobil Solene No. 5. 


Mobil Sole Waterproofing Compound No. 1 


Mobil Sponging Compound No. 2 
PD 458-B 

Mobil Setine No. 2 

Mobil Setine No. 3 

Mobil Curriers Oil No. 3 

Mobil Curriers Oil No. 4 

Mobil Curriers Vacgrease A 

Mobil Curriers Vacgrease D 
Mobil Curriers Polishing Compound 
Mobil Curriers Vacgrease W 
Mobil Curriers Hard Grease No. 6 
Mobil Curriers Hard Grease No. 13 
Mobil Vacrome 

Mobil Nappellent AA 

Mobil Sulfoline A 

Mobil Sulfoline G 

Mobil Sulfoline O 

Mobil Sulfoline S 

Mobil Sulfoline U 

Mobil Sulfoline W 

PD 872-A 

Mobil Sulfoline 100 

PD 275-D. 

Mobil Sulphonated Setine No. 3 
Leather Oil No. 

Leather Oil No. 

Leather Oil No. 

Leather Oil No 


Socony Mobil Oil Company, Tanners Division 


150 East 42nd Street 
New York, New York 


NEW BRAND NAME 


Mobilon A 
Mobilon B 
Mobilon C 
Mobilon D 
Mobilon 2 
Mobilon 3 
Mobilset 2 
Mobilset 3 
Mobilset A 
Mobilset B 
Mobilkor A 
Mobilkor D 
Mobilkor P 
Mobilkor W 
Mobilkor 6 
Mobilkor 13 
Mobilcrome 1 
Mobilnap AA 
Mobiltan A 
Mobiltan G 
Mobiltan O 
Mobiltan S 
Mobiltan U 
Mobiltan W 
Mobiltan X 
Mobiltan 100 
Mobiltan 275 
Mobiltan 300 
Tanrex 7 
Tanrex 8 
Tanrex 15 
Tanrex 16 


Il am interested in further information on Socony 
Mobil Tanners Products. Please have a Socony 
Mobil Tanners Representative call on me. 


iain SOCONY MOBIL 


— Tanmere Poduete 


crry 





LX 


YCOTAN LV 


is the first step to fashion 


WHITE BOTTOMS — 


for clean pastel shades! 


VARIED GRAIN EFFECTS — 


for textured leathers! 


Both are extremely important for the latest 
styling in leather. And both are achieved in 
one pre-tanning operation with Gycotan LV, an 
astringent, replacement-type synthetic tanning 
material for chrome-tanned grain leathers. Let 


your Geigy representative discuss it with you 


fully. 


* Geigy Registered Trademark 


GEIGY DYESTUFFS Bin drorte mabers since 198? 


DIVISION OF GEIGY CHEMICAL CORPORATION 
89-91 BARCLAY STREET, NEW YORK 8. NEW YORK 


BRANCH OFFICES 
NEW ENGLAND: NEWTON UPPER FALLS, MASS ¢ CHARLOTTE, N. € e¢ CHATTANOOGA 
CHICAGO e LOS ANGELES ¢ PHILADELPHIA e PORTLAND, ORE. © TORONTO 
IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


OP aa 


MANUFACTURERS IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DiVi-Div! 


° VALONIA 
FACTORY: ETc. 


Staten Island, N. Y. 


Representetives: 


Hervey J. Boutin & Son Yocum Faust, Limited 
Sen Francisco, Calif. London, Canede 


Gonzelez, Ramirez y Cie The R. J. Vogel Compeny 
Hevene, Cube Mexico City, Mexice 





Get better leather 
2 to 3 days faster 


Reports from tanners and work in our own laboratory continue 
to point up these advantages of Hooker sodium tetrasulfide for 
soaking: 

1. Faster soaking. Dry skins soaked with 0.7% of sodium tetra- 
sulfide at 65° to 70° F. are ready for drumming in only 24 hours. 
Some tanners report cutting soak for flint dried steer hides 
from four or five days to 48 hours—saving two or three days. 


2. Higher yield, better quality. Sodium tetrasulfide produces 
more uniform soaking through removal of cement substance, 
more uniform unhairing and liming. It reduces or eliminates 
fine hair trouble and hard spots (especially hard shoulders) 
Result: higher yield of better quality leather. 


3. Lower cost. Hides move through process faster. Shorter soak- 
ing offers less possibility of damage, r 

better yield. All result in more effi- 

cient, economical tannery operation. 


Bulletin gives complete 
story. 

To help judge how sodium tetrasulfide 
can fit into your operations, send for 
our Bulletin 505. It describes fully the 
uses and advantages of sodium tetra 
sulfide, recommended soaking proce 
dures for various skins and hides 


HOOKER ELECTROCHEMICAL COMPANY 
910 Union $., Niaegora Falls, N.Y. 


Niogoro Falls « Tacoma « Montague, Mich. « New York « Chicago « Les Angele: 





Starch and protein finish- 
ing materials provide a fer- 
tile substrate for the growth 


of microorganisms. 


BSM.-11 is an effective 
economical preservative 
providing outstanding 
control with a synergistic 


combination of bacteri- 


as part oft Cech cides and fungicides. 


housekeeping practice 


Our representative will give 
technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


MICROORGANISM CONTROL SPECIALISTS 





TANNING MATERIALS 


OF ALL DESCRIPTIONS 


“DRITAN” CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 


QUEBRACHO “HORSEHEAD”’ 
WATTLE “BESTSOLUBL” 
MYRABOLAMS REX” 


SOLID WATTLE 
EXTRACT 


- . HODGSON’S 
SASTRE HEC.” 


“GRANCHACO” BRAND 


“FORMOSA” WATTLE BARK 
GUARANI”’ ALL GRADES 


SOLID QUEBRACHO 
BRANDS 


FRENCH CHESTNUT EXTRACT 


PROGIL’S “LION HEAD’ BRAND 
SOLID * POWDERED * SPRAY DRIED 


TANIMEX CORPORATION 


350 FIFTH AVENUE ° NEW YORK 1, N.Y. 


CABLE ADDRESS TANIMEXCOR TELEPHONE LONGACRE 4-7440, 4-7441, 4-7442 





Barkey Importing Co. brings 
you a great variety of 


We offer the following 
internationally known brands 
of Quebracho Extracts: 


“C.F.Del C” “Fontana” “Optimus” 
“La Cruz” “Realtan”’ “Tupa”’ 


“Crown” “Fusionados” ‘Tupasol”’ 


BARKEY is known for 
prompt shipments Whatever your needs... 
direct from foreign 


rts to any port 
fn the Unite States you can depend on Barkey! 


Barkey Importing Co., Inc. 


quantity to meet 
your need. 
44 EAST 53RD STREET * NEW YORK 22, N.Y 





XV 


prin 


ee Ri 


hl ee OE iii CH eee 


titties 
gamma wanes aes ercemmar 


* Bina. 3 Sed 
Cisaticl.. Ss Os a ES pee: gas 


GET THAT 


ASE FOR PASTEL COLORIN 


eo RRR mm sp nan: Chap: ogee: Commeempen “s “ 
i : ieee we a 

RG a Tip Pie a wa 

Ma eee 5 Stl EGO Michiel: 


Russet or natural linings can be pro- 
duced by tanning with specially pre- 
pared Wattle Extracts that have been 
scientifically developed for yielding 
leathers of extremely pale, almost 
white, color. 


Whether decolorized Wattle is used 
entirely or in conjunction with other 
materials, the lining leathers obtained 
are particularly choice for dyeing into 
delicate pastels. 


WATTLE EXTRACT is suitable for 
use in the manufacture of all types of 
leather, ranging from sheepskins for 
shoe linings to high-grade sole leather. 


WATTLE MAKES GOOD LEATHER 


South African Wattle Extract Mfrs. 


Lo 


} 


Kenya Wattle Manufacturers Association 


Nairobi, Kenya, East Afirnca 
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ATLAS 1873 
for softie leather 


ATLASOIL 


TANNERY 
"HOUSEHOLD NAMES” 


topping oil 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected ATLASEN 


because they represent the finest of their kind and aoe. 
for their purposes. fatliquor 


How many of those names do you recognize as "old 


friends?" How many of the new ones are you familiar 


with? ¢20 


for chrome 


Atlas, keeping apace of, and frequently leading the om 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


lt is a fact that when tanners 

ATLAS 

$45 

ever change again. for white 
leather 


change to Atlas Fatliquors, few 


REFINERY, INC. 


1442 LOCKWOOD STREET ATLAS 
NEWARK 5, N. J. ae 


bork and 
resin cetan 





FOR ECONOMY... 
RICHNESS...UNIFORMITY 


Calecomine* 
Black 200% 


Caleocid* 


Blue Black cex cone, 
<Calco> 


Symbol for Quality Dyes 


Stylizing 
with Calco” 


Here are two of the most popular and versatile 
black dyes for formulating blacks, navies and 
browns. CALCOMINE Black 200% and CALCOCID 
Blue Black stand alone as the “work horses” for 
dyers of side, garment, kid suede, and split 
leathers. They offer economy, richness of shade, 
and uniformity. Both dyes perform equally 
well as components of spray and drum-coloring 
formulations. 


Consult your Cyanamid representative 
for full information on these and other efficient 
CALCO Dyes for leather. 


AMERICAN CYANAMID COMPANY 


DYES DEPARTMENT 
BOUND BROOK, NEW JERSEY 


NEW YORK + CHICAGO + BOSTON + PHILADELPHIA + CHARLOTTE 
PROVIDENCE + ATLANTA + LOS ANGELES 


*Trademark 


* PORTLAND, OREGON 
NORTH AMERICAN CYANAMID LIMITED «+ OVYES DEPARTMENT 
MONTREAL AND TORONTO 





Gama 
from Malayan Strate 


IMPORTERS 
MANUFACTURERS 
PROCESSORS 
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ETC eens 
Extracts 


AND DYEWOODS 


Extract from 
By) France and lialy 


The J. 8. YOUNG COMPANY, since 1869, has been the dependable 
source of supply for Tanning Extracts and Dye Woods for all branches 
of industry .. . leather, silk, wool and synthetic textiles. 

Our skilled technicians and research facilities are available to help you meet 
your individual problems... to meet your specifications and requirements. 
There’s no substitute for experience . . . no alternate for the kind of 
facilities provided by the J.8. YOUNG COMPANY 


Our firm has the reputation, over all these years, for prompt delivery 
direct from Baltimore, or from our warehouses in Peabody, Mass., and 
Chicago... shipments in any quantity-—froin barrel to tank car or tank truck. 
QUEBRACHO e WATTLE BARK @e SUMAC e HEMLOCK e DIVI DIVIe 
MYRABOLAM e GAMBIER e CHESTNUT WOOD e LOGWOOD e 
HEMATINE e FUSTIC e HYPERNIC e OSAGE ORANGE 


We also manufacture the famous CHEMBARK natural tanning extracts 
for the Chemtan Company 


the J. S. YOUNG CO. 


2701-2733 Boston St., Baitimore 24, Maryland 


Branches; PHILADELPHIA + DANVERS, MASS. - PEABODY, MASS. - MEW YORK - CHICAGO - MILWAUKEE 





Service! 


Chemtan’s Tannery and Labora- 
tory Trained Men have the know- 
how to service any practical or 


chemical problem you may have 


CALCIUM FORMATE TANNAGE 


with Trojan Powder Company’s pure Calcium 
Formate. Some of the advantages are: 

Smoothness of the grain, combined with a 

tight break 

Uniformity and speed of tannage 

More efficient use of equipment 

Lower production cost 
Chemtan’s Tannery and Laboratory Trained Men 
are working constantly on improved formulations 
for the application of Calcium Formate and other 
Chemtan products in actual tannery practice. They 
will be glad to share this knowledge with you. 


CHEMTAN COMPANY 


PORT WASHINGTON, NEW YORK 


All our facilities are devoted exclusively to 
the tanning industry 





MORE AND MORE LABORATORIES 


Rely on THOMAS 


| eee ee 


You select from a 1736-page catalogue and supplement 

An encyclopedic reference source with factual, detailed descriptions. 
You deal with headquarters 

All orders filled promptly from one vast warehouse. 

Competent technological staff on call. 
You draw on large stocks 

Adequate stocks of 22,000 prepackaged items for immediate shipment. 


Widest assortments of Corning, Kimble and Coors items available from 
any single source. 


You save time and money 


Expediting unnecessary — 83% of orders shipped day received or 
day following. 


Accurate invoices and packing lists. 
Adequate packing which keeps breakage to less than 1/20 of 1%. 


Advance quotations unnecessary — one-price policy insures lowest 
prices to all buyers. 


You are assured of satisfaction 


Stocks carefully selected and continually inspected for dependable 
quality and satisfactory performance. 


Prompt refund for any item found unacceptable for any reason. 


ARTHUR H. THOMAS COMPANY 
Adore and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
®. O. BOX 778 * PHILADELPHIA G, PA, 
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B. D. Eisendrath Tanning Co., Racine, Wisconsin 
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APPLICATION OF COLORANTS TO LEATHER 


The Application of Colorants to Leather 


Four Papers presented during the Perkin Centennial 


New York, September 10-15, 1056 


The 100th anniversary of the discovery of the first coal tar dye by Sir William Perkin 
was fittingly observed by the holding of a week-long symposium on all phases of the chem 
istry and application of dyes. The program was planned and conducted by the American 


Association of Textile Chemists and Colorists with the cooperation of 27 scientific, tech 


nical, and trade organizations. As one of these participating bodies, the American Leather 
Chemists Association sponsored a discussion of “The Application of Colorants to Leather 
on September 11, 1956. The following four papers were presented on that occasion and 


are published by permission of the Centennial Committee and the A.A.T.C.( 


THE CHEMICAL AND PHYSICAL NATURE OF LEATHER FIBERS 
IN RELATION TO DYEING 


RoBerRtT STUBBINGS 


Chemistry Department 
Lehigh Universit 
Bethlehem, Pennsylvania 


Leather consists of a three-dimensional anisotropic network of tanned 
collagen fibers. The top surface (or grain) consists of very tightly woven fine 
hbers interspersed with deep pore pockets, whereas the main portion of the 
leather consists of much coarser fibers arrayed in three dimensions and con- 
taining no pores. Both the chemical nature of the individual fibers and the 
physical nature of the fiber mat affect the dyeing properties. 


EFFECT OF THE CHEMICAL NATURE OF THE FIBERS ON DYEING 


Untanned Fibers.-The untanned collagen fibers consist of long poly- 
peptide chains with many polar side chains. It is these polar side chains that 


differentiate collagen from silk and cause it to be similar to wool, as shown 


in Table I. 


These polar side chains represent the sites at which dyes are bound to the 
fibers, and their availability from chemical, stereochemical, and physical 
viewpoints determines the dye-binding capacity of the fibers. Probably the 
most important single chemical property in connection with the dyeing of 
these polar side chains is their charge. Generally speaking, the polar side 
chains are fully charged at the isoelectric point of the protein (that is, the 
carboxylic groups have a negative charge and the basic nitrogen groups have 
a positive charge.) As the pH is altered or various groups are chemically 
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TABLE | 


SIDE-CHAIN GROUPS EXTENDING FROM POLYPEPTIDE 
BACKBONE IN VARIOUS PROTEINS 


side-chain weight as per cent of total protein weight 


Silk Collagen 


Non-polar group 
H, —CH,, -SCHzs,, et 


14.1 


Hydrox 
droxy proline , et 
Sulfhydryl groups 


( yste 


Ba i roup 


no 


» ZU inidino, imid izole 


\ idic groups 


( irbox 


re ported 


Potal pol ir group 


Total non pol if groups 


Total sick groups 


masked, a discharging of either the acidic or the basic groups takes place. 
Chis changes the reactivity of the polar side chains for various types of dyes. 
For example, a simple acid dyestuff will combine with collagen fibers at low 


pH values but not at all at high pH values, as is shown for Orange G in Figure 


1. The Orange G combines with the basic groups of the fiber, but as these 
groups are discharged at higher pH values, less and less dye combines. 


Tanned Fibers 

1. Chrome tanned.—Most leather is tanned by means of complex basic 
salts and the tanning reaction is primarily a combination and 
cross-linking through the carboxylic groups of the protein side chains. The 


reaction is limited to a pH range of about 2-4 since below this pH range the 


carboxyl groups are discharged and chrome does not bind, and above this 
range the basic chrome salt precipitates. The chrome-tanned fiber presents 
an entirely different chemical surface to dyes from the untanned fiber. The 


chromic 


chromium complex forms associated linear polymers which have high com- 


plexing ability for organic anions such as dyestuffs. In fact, fibers tanned 


to a chrome content common to commercial leather have an afhnity for 
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FIGURE 1.—-Combination of Orange G with collagen fiber. 


acid dyes of 2 to 3 times that of untanned fibers as shown in Figure 2 for 
Orange G. The pH of the chrome-tanned fibers at the time of dyeing has 
an additional effect on the dye takeup and this varies with the type of dye- 
stuff used as shown in Figure 3. This pH effect is complicated, but, in general, 
acid dyes tend to have maximum afhnity at low pH levels, while direct dyes 


have maximum afhnity at higher pH levels. 
2. Chemical modification of chrome-tanned fibers.—\lf non-colored anionic 


materials are reacted with the chrome-tanned fibers prior to dyeing, the dye 
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Combination of Orange G with collagen fiber at different degrees of chrome 
tannage 


FIGURE 2 


afhnity is usually affected. For example, the addition of an organic acid 


which forms stable complexes with the chromium usually reduces the affinity 
for a dyestuff. In practical leather dyeing, this effect is used to get better 
leveling and penetration of a dye on the leather. Normally for this purpose 
anions of relatively high molecular weight (syntans) are employed. Adding 
cationic materials of high molecular weight to chrome-tanned leather has 
the opposite effect and usually results in deeper-colored surface dyeing. 
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lakeup of various dyes by chrome-tanned hide powder at equilibrium with 
excess dye present. Curve 1—-Orange G, Pontacyl Carmine B, and Ponta 
chrome Flavine A; Curve IIl- Pluto Orange GRL, Fastusol Turquoise 
LGA, and Caleomine Dark Green BG; Curve Ill-Erie Black GX00O, and 
Direct Fast Brown TSN; Curve IV—Chrysoidine GN; Curve V—Rhoda 
mine B 


FIGURE 3 


Acid Direct 7 . . . _ Basix 


3. Vegetable-tanned fibers.—-Vegetable-tanned fibers act very 
from chrome-tanned fibers in their reactions with dyestuffs. The vegetable 
tannins usually used are complex mixtures of polyphenols of varying molecu- 


differently 
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lar weight which probably combine with the collagen fibers primarily hydrogen 
bonds to peptide groups, and secondarily by electrovalent bonds to basic 
nitrogen side chains. Commercial vegetable leather contains much greater 
amounts of tanning agent (about 50°) than chrome-tanned leather (about 
5°). The combination of the vegetable tannin with the fiber produces a 
greatly altered chemical surface to the dyestuff. Vegetable-tanned fibers 
can be dyed readily by all the basic dyes but also react with some of the acid 
and direct dyes. The pH of the fiber prior to dyeing has a great effect on the 
dye affinity. The reduction of acid dye affinity by the presence of vegetable 
tannin is used in the dyeing of chrome-tanned leather for leveling of the 
color. This process, called mordanting, is employed in the dyeing of most 
chrome-tanned leather. The mordanting process also makes possible the use 
of basic dyes on chrome-tanned leather. 


EFFECT OF THE PHYSICAL NATURE OF THE LEATHER ON DYEING 


The dyeing of leather is complicated by the fact that the top and bottom 
surfaces of the leather have entirely different physical structures which allow 
penetration and reaction of dyestuffs in different ways. The top surface or 
grain has deep pore pockets which extend to a depth of about 0.020 inches 
and into which the dye can flow fairly readily when the leather is flexed in 


the drum. The grain fibers that occupy the area between the pore pockets 
are very fine fibrils in the plane of the surface. Some dyestuffs seem to enter 
these grain fibers from the sides of the pore pockets, while others penetrate 
downward from the surface of the grain. The reason for this different be- 
havior is not at present understood, but it is undoubtedly related to the 
physical nature of the grain surface and probably to the molecular size and 


shape of the dye molecule. This variation in the mode of penetration of 


dyestuffs into the leather grain surface makes estimates of the penetrating 
power of a given dye very difficult, since almost all dyes penetrate to the 
depth of the hair root but do not spread out through the grain layer to the 
same degree. 

This difficulty, coupled with the changes in combining capacity of individual 
dyes with pH, makes the prediction of penetrating power based on chemical 
structure almost impossible. In present practice the problems of penetration 
and surface color (especially for dye mixtures) have to be solved by patient 
trial and error experimentation. In this regard the experience of both the 
dyestuff manufacturer and the tannery colorist are of much greater value 


than any presently available physical or chemical data concerning the dyes 
themselves. 


In the U. S. the acceptance of the new dyes was at first very conservative. Unofficial 
reports indicate that in 1866 at Boston there were imported 1000 Ib. of coal tar dyes, which 
were disposed of in about 6 months.—-August Merz, Encyclopedia of Chemical Technology 
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COLORING OF LEATHERS ON WHICH PENETRATION 
IS DESIRED 


Josern A. Casnocua 


Sandoz Chemical Works, Inc 


Neu York, Neu ) ork 


In leather coloring we encounter numerous difficulties which ordinarily 
do not burden dyers of other materials. First of all, we concern ourselves 


with a substrate that lacks uniformity and over which we have only limited 
control. Those of us who deal with leather are well aware of the differences 


that exist from skin to skin, and we also recognize the variations present 


within the same skin. The heterogeneous nature of the stock is fully reflected 
in its coloring properties, but the affinity of dyes, and consequently the 
levelness of the shades, depends not only on the chemical and physical struc- 
ture of the protein fibers but also on the character and the distribution of the 
tanning agents, fatliquors, and other reagents that precede or follow coloring. 

In addition to surface appearance, many types of leather require complete 
penetration of the dye. Thus to the leather colorist the third dimension is 
of much greater significance than it is to the textile dyer. Cross-coloring 
is essential on suedes, whether they are used for shoes or handbags; on sheep 
suede and grains for garment leather; on glazed kid for shoe leather; and, to 
a certain extent, on side leather. Uniform penetration of the dyes is of 
particular importance on suedes which are buffed after coloring, since on this 
type of leather it is the layer of fibers that is exposed by removing the surface 
that actually becomes the criterion of levelness and shade. Satisfactory 
results are obtained only by uniform tanning, by careful selection of dyes, 
and by their proper application. 

The most popular colorants for these leathers are the ordinary water- 
soluble synthetic dyestuffs, anionic or cationic, but particularly the former. 
Essentially there are two ways in which the required penetration is obtained; 
however, the procedure that is employed depends on the type of leather and 
the desired shade—or better, the depth of shade. The available methods are: 
(1) selection of dyes that have good inherent penetration, and (2) alteration 
of the conditions of application and of the leather so as to reduce its affinity 
for the dyes. Once the affinity is reduced, it is possible to force through the 
surface layers of the leather even those dyes that have comparatively low 
inherent rates of penetration. 

Inherent penetration has been subjected to many investigations, but the 
explanation of this phenomenon is not as simple as it might appear to the 
casual observer. Ordinarily the anionic dyes that the textile colorists place 
in the so-called “acid dyeing” group are the ones that exhibit appreciable 
penetration on leather. Some investigators have associated molecular weight 
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with penetration; some, the acid character of the dyes; while others have 


considered ratios of molecular weight to the number of sulfonic groups as 


bearing responsibility for the phenomenon. Still others have attributed 


the inherent penetration to the balance and distribution of charged groups 
on the dye molecules, while the colloid chemists have centered their attention 
on the size of the particles that make up the dye dispersions. It appears 
reasonable to assume that all these factors, some of which are interrelated, 


contribute to the total effect that is known as inherent penetration. However, 


it can be stated with safety, and without pinpointing the cause, that pene- 


tration is inversely proportional to afhnity. Dyes such as Xylene Fast 
Orange G (C. I. 27) and Xylene Cyanole FF (C. 1. 715) penetrate more than 
Rocceline S (C. I. 176), and Resorcine Brown R (C. I. 235), because the latter 
possess greater afhnity for the leather. In Table | appear penetration indices 
of a few typical anionic dyestuffs that are employed in the leather industry. 
The indices have been determined under standardized conditions, and they 
represent the inherent penetration of the particular dye as exhibited on 


chrome-tanned calf leather. The higher the index number, the greater is the 
penetration of the particular dye. 


TABLE | 
INHERENT PENETRATION OF DYES 


Db tuff Color Index 


Xvlene Cyanole FI 
Xylene Fast Orange G 
Crocein Searlet MOO 
Naphthol Blue Black B 
Rocceline S 

Resorcine Brown R 
Chloramine Red 3B 


Chloramine Green 2B 


Since penetration 1s associated with affinity, the former can be altered 
by changing the affinity of the leather for the dyes. This can be accomplished 
by blocking the reactive groups of the leather or by adding other groups that 
can be utilized by the dyestuffs. More specifcally, penetration can be altered 
by increasing or decreasing the pH of the dye-leather system, by masking 
the chromium complex that is present in the chrome-tanned leather, or by 
neutralizing the electrical charges on the leather through treatment with 
varigus amon or cationic auxiliaries. In addition to the aforementioned 
tactors, high concentrations of electrolytes also increase penetration ot these 
anionic dyes that depend largely on primary valences for their combination 
with leather. In\ ases where other reactive forces predominate or enter into 
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the picture, the temperature of application has been observed to play a role. 
In conjunction with these chemical or physico-chemical methods, we can 
utilize more or less purely mechanical means, such as subjecting the leather 
to flexing while exposing it to the dye solution, increasing the concentration 
of the dye bath, prolonging the time of exposure (provided there is some 
unfixed dye left in the liquor), or increasing the amount of dye. Many of 
these factors are interrelated: some may not be used on certain types of leather 
because they affect the quality of the finished product, while others might 
prove uneconomical or impractical. 

It is the task of the leather colorist to employ and adjust these factors and 
produce the desired results without resorting to any procedure that will be 
detrimental to the quality of the leather. For example, if he is to color 
with anionic dyes a deep brown on kid suede, he will alter the leather and 
the conditions of application rather than employ very penetrating dyestuffs 
which are difficult to exhaust when used in heavier concentrations. Ordinarily 
suedes are colored out of crust; that is, the leather is fatliquored and dried 
first, and only then is it rewetted and dyed. This process alters the chromium 
complex and the fibers in such a way that they exhibit a reduced affinity for 
the colorants. Consequently, the leather is easier to penetrate. As a further 
aid to cross-coloring, the colorist will employ in the dye bath some mild 
alkali, such as ammonia, which will have three simultaneous effects: 


1. It will neutralize some of the charged amino groups ({—-NH,]*) of 
the protein. 
It will basify the chromium complex by displacing water and _ sulfate 
groups with hydroxyl groups, which in turn are more difficult to replace 
by the dye anions. 
It will retard the formation of larger agglomerates in the dye bath and 
thus facilitate the penetration of smaller particles. 


In order to secure mechanical assistance, the leather will be colored in 
large rotating drums where it will undergo considerable agitation and flexing, 
and the bath will represent up to 3% dye concentration, using a total of ap- 
proximately 20% dyestuff based on the dry weight of the leather. 

On the other hand, if we are to color side leather a light pink with good 
penetration, we will employ a fractional percentage of highly penetrating 
anionic dyes which will cross-color the freshly tanned leather at a relatively 
low pH. (The quality of this type of leather suffers at higher pH levels. 
In order to reduce the affinity of the chrome-tanned leather, which bears 
positive charges, it will be treated first with some anionic colorless compounds 
known as “syntans” (sulfonic acids of phenol-formaldehyde condensates). 
These will neutralize the electrical charges and occupy the reactive sites of 
the leather that are ordinarily occupied by the anionic dyes. Thus the 
treatment will compel the dyes to penetrate the leather in search of available 
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reactive groups. Even though this type of leather will also be colored in 
rotating drums, they will revolve slowly, and the dye bath concentration 
will be considerably lower than that used for suedes. 

The remarks made so far pertain mainly to chrome-tanned leather on 
which anionic dyestuffs are primarily employed, but the same principles hold 
true for vegetable and other tannages. Vegetable tannage creates low affinity 
for many of the anionic acid and direct dyes. Thus they exhaust slowly and 
produce weak shades with good penetration. Due to the anionic nature of 
vegetable tannage, the leather so tanned exhibits great affinity for cationic 
basic) dyestuffs, to which group belongs Perkin’s Mauve, the first synthetic 
dye. 

The available dyes cover a wide range of penetration, and leather techni- 
cians are aware of the various factors that influence leather coloring. Never- 
theless, there still remain many phenomena connected with dye penetration 
and levelness that need explaining. It is gratifying to note, however, that 
in the past few years leather dyeing has attracted the attention of more 
investigators than in any similar period in the history of the synthetic dye- 


stuff industry. Let us hope that through combined efforts we will learn more 
about the science of leather coloring. 


THE SPRAY OR BRUSH DYEING OF LEATHER 
C. H. GEISTER 


lechnical Laboratory 
vanic Chemicals Department 
Pont de Nemours & Co., Inc. 


Wilmington, Delaware 


Che surface dyeing of leather in 2 drum is accompanied by employing con- 
trols similar to those used for pe netrated shades. However, dyes are selected 
which have rapid and positive exhausting properties and usually contain large 
molecular structures and multiple sulfonic groups. The use of dye resists 1s 
avoided except where required for leather effects. Dyeing is performed at a 
lower pH value than tor penetrated shades, with the leather definitely on the 
acid side 

Surface dyeing is frequently done by spray or brush dyeing techniques. 


Chis approach is particularly applicable in correcting shades in finishing and 
in the production of leathers dyed only on the finished side. 


Equipment Used in Spray or Brush Dyeing. Spray dyeing is done 
with a hand-controlled or automatic gun. The leather is placed either in a 
vertical or horizontal position for hand spraying. 


In the modern finishing machines, the leather is passed through spray 
booths and drying chambers on horizontal conveyors. The spray guns are 
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mounted in multiple units on swinging mechanisms synchronized to the move- 
ment of the leather to insure uniform dye application. The guns are turned 
on and off by photo-electric cells which are actuated by the shadow of the 
leather. 

Brush dyeing is accomplished by hand or mechanical devices. Sometimes 
the color is applied by a brush machine. It is then spread uniformly by workers 
who swab or brush the leather as it passes on a discharge conveyor belt. 


Finish Dyeing of Side Shoe Upper Leather.— The finish dyeing of side 
shoe upper leather involves three steps. These are: staining, shading of the 
pigment, and application of resin layers and coloring of the lacquer top coats. 

Staining before finishing is done on full grain or “‘corrected”’ sides to adjust 
and to renew the desired shades. “Corrected” side leather is a type in which 
the grain is partially removed by a sanding operation to obtain a smooth 
uniform base with a minimum of blemishes. This operation removes the 
surface color which is replaced by spray or brush dyeing. Sometimes the 
leather is previously dyed with only a penetrating orange to obtain a natural 
uniform vegetable-tanned appearance. It is then fully dyed by spraying or 
brushing with selected colors before finishing. It is generally conceded that 
full staining before finishing insures colored undertones that characterize 
the appearance of high-quality leathers. This operation also prevents the 
occurrence of uncolored scuff marks. 


Types of Dyes Used for Staining.—-Acid, direct, or chrome dyes are 
most frequently used for staining and are selected on the basis of several 
properties. 

They must have high tinctorial values, adequate solubility properties in 
water, and must remain in solution for at least several days. 3° 


/, solutions 
are generally required. 


The selected colors should not change in shade when exposed to alkalis, 
formaldehyde, or other finishing compounds. They should also be adequately 
fast to light and bleeding. However, these requirements vary considerably, 
depending on the type of leather. The direct colors are normally superior 
in these properties to acid and chrome types. 


Solubility, penetrating, and spreading properties are improved by the 


addition of alkalis, sclvents, and wetting or dispersing agents. Up to 3% 


of each of these are used. The ammoniacal compounds appear to be the most 
effective alkalis. Water-miscible solvents such as acetone, ethyl alcohol, 
diethyleneglycol monoethylether, and tetrahydro furfurol alcohol are typical 
solvents. The sulfated alcohols, non-ionic wetting agents, and other dispers- 
ing agents are employed to obtain penetration and spreading properties of the 
dye solution. 

Basic dyes are often selected for staining because of their tinctorial value 
and brightness of shade. They are noticeably less subject to bleeding or 
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spotting with water than are the acid, direct, or chrome types. They are, 


however, comparatively inferior in lightfast properties. 


The basic dyes are usually ap plied at 1-2! © in ethyl alchol-w ate! solutions 
PI 


Alcohol is added to increase penetration and to avoid “bronzing”’. 


The use 
of 40-50°; of alcohol insures adequate penetration even in dense, full grain 


leathers. Spirit-soluble dyes are employed for staining when maximum 


resistance to bleeding in water is desired. These dyes are usually applied in 
approximately 2°) solutions in mixed solvents. Solvents are especially 
selec ted to insure propel solubility of the specihc dye and to give the desired 
rate of evaporation. 


Shading of Pigment and Resin Finishes with Water-Soluble Dyes. 
[he second step of finishing side leather involves the application of the pig- 


ment and thermoplastic resin layers. Inorganic and organic pigments such 


as lakes and vat dyes are employed to obtain further coloration and the 


desired opacity. Several coats containing 15-30°7 of the pigments are applied, 


usually by spraying. { p to LY, of the soluble acid, direct, or chrome dye 1s 


added to obtain brightness and other shade effects 


These finishes contain 
20-35% 


ot thermoplastic resins such as the methacrylate or acrylate types 


in the form of emulsions. This combination, when exposed to heat and pres 


sure, results in a smooth and uniformly coated leathet 


Shading of Lacquer Top Finishes with Spirit-Soluble Dyes. Side 
leather is frequently given a final finish with solutions of nitrocellulose, alone 


or in combination with resins Lhe objectives ot this step are to obtain re 


sistance to damage by water and to remove residual tackiness opirit soluble 


dyes, such as those pre pared from treatment of wate! soluble dyes, are in 


soluble in wate! The V are adde d to the S¢ finishe s in concentrations ot | 2° ( 
whi h make Ss it possible to control the shade and to increase the ce pth and 
brilliance Lhese improvements are possible without excessive bleeding in 


wate! 


Use of Dyes in Glazed Calfskin or Goatskin Finishes. lhe methods 
and products used for staining side | ather are employed in adjusting the 
shades while preparing grain calfskin and goatskin for glazed finishes. Similar 
dves are added to the glazing COMPOSITIONS The dyes So lected must he 


resistant to shade change from ¢ xposure to alkah, formalde hyde 9 and he at 


Spray Dyeing of Suede Leathers. ypray dyeing tec hnique s are also of 
value for correc ting shade s on su de leathers I hey are sometimes use d for 
preparation of pastel shades 


Dyeing of White Back Glove Leathers.-Glove leather is frequently 
colored on one side by brush dyeing on a finish table or by surface dyeing in 


a drum In the latte r me thod, the color de posite d on the back side is removed 
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by shaving. The leather is dyed prior to any drying or finishing processes. 
Rapid-exhausting and non-penetrating direct, developed, or specialty colors 
are employed. If the colors are applied by brushing, the leather is then 
transferred to a drum for finishing steps such as rinsing, diazotizing, develop 
ing, and fatliquoring. 

In conclusion, spray or brush dyeing as outlined is used for preparation 
or correction of shades on one side of the leathers without disturbing the 


other. These processes are also valuable in that coloring can be done without 
rewetting the leather 


DYES AND DYEING PROCESSES FOR SPECIAL PROPERTIES 
OF COLOR 


J. S. Kirk 


General Aniline & Film Corporation 


Rensselaer, New York 


The dyes and the methods of dyeing used in leather seldom produce colors 
that are as tast to light, to soaping, and to solvent cleaning as the colors 
used in textiles. This is in part due to the nature of leather, to the type of 
dyes that are commonly used, and to the methods of application. In recent 


times there has been a serious attempt on the part of the glove, garment, and 


upholstery tanners to improve the quality of their dyeings. These attempts 
have met with considerable success in all three helds It is now possible to 


produce dyed leathers which compare favorably to textiles in fastness to 


light, to soaping, and to solvent cleaning. These leathers may be combined 
in multicolored combinations that can be subjected to normal washing and 
cleansing operations and to light without fear of stain or loss in color. They 


can be attained in a nearly complete range of colors 


lo achieve these ends the tanner has been obliged to modify both his 
methods of tanning and his processes of coloring. Dyes have been introduced 
to the leather industry that are not generally used as leather dyes, and whose 
use has been largely restricted to textile appli ations. When we recognize 
the problems encountered by the dyer in a tannery-—-problems brought 
about by the limitations of leather itself—we realize that the goal of pro- 
ducing dyeings of the required fastness properties is exceedingly difficult. 
Foremost among these limitations are the relatively low temperatures used 
in leather dyeing (120°-150° F.), the sensitivity of leather to highly alkaline 
solutions, and the necessity of using a raw material which varies widely in 
its physical character. Because leather is a derived product, its dyeing pro- 
perties vary with the nature of the tanning process that produce d it. It ts 
difficult to speak of leather except in general terms. Fortunately, the major 
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portion of all leather is produced by tanning with salts of chromium, and leath 
er thus produced is quite resistant to conditions that would destroy leather 
made with the natural tannins found in plant extracts. It is this stability of 
chrome-tanned leather that makes possible the faster dyeing techniques of 
today. 

The leather dyer is concerned not only in producing level dyeings under 
adverse conditions but also in obtaining a uniform penetration throughout 
the leather cross-section, especially in suede leather. For this reason fastness 
properties are frequently subordinated to the more urgent problem of obtain- 
ing uniform level dyeings. This has led to the extensive utilization of dyes 
that are inherently of low fastness but which produce extemely level and 
uniform dyeings. It must be recognized that the average leather dyer is not 
a highly trained technician and that he frequently relies upon reasonably 
fool-proof methods. It is a tribute to the skill and ingenuity of those who 


produce leather they they are able to produce the excellent produc ts that are 
available today. 


It has been the goal of many in the industry to produce leather dyeings 
which are comparable in fastness properties to the vat dyes used on textiles. 
This has been accentuated by the rising demand for leather as articles of 
clothing which puts it in direct competition with textiles. To meet these 
requirements it has been necessary to explore several types of dyes and to 
devise new dyeing techniques to adapt them to leather application. The 
main groups that have found considerable use are: 


Direct and chrome dyes 
Azoic or naphthol dyes 


l. 
) 
? 
5 


Leuco ester vat dyes 
+. Sulfur dyes 


The direct and chrome dyes are extensively employed in garment leather 
to produce extemely fast dyeings. Their application involves no change in 
existing procedures; therefore they are easily adapted to tannery processes. 
They generally require temperatures of 140° F. or above to insure full chrom- 
ing of the dyestuff. Because the temperature required approaches the upper 
limit that is practical in tannery operations, the dyes are generally restricted 


to the easily chromed types; several are excluded that could be employed at 
highe r temperatures 


As a group the metallizable dyes have excellent fastness especially to dry 
cleaning procedures. While improved fastness is attained by the use of 
metallizable dyes, many of the non-metallizable direct dyes yield extremely 
fast to soap washing by the use of a cationic resin aftertreatment. Because of 
the extensive range of colors available within this group and the fact that they 


may be applied to a wide range of tannages, they constitute the major portion 
of the dyes used for fast dyeing. 





APPLICATION OF COLORANTS TO LEATHER 


The azoic of naphthol dyes are relatively new in le ather appli ations. They 


have found considerable use in glove and garment leathers, especially where 


a high resistance to soap W ashing is re quired. Iixcept for a few combinations 


they are much less fast to solvents than the regular chrome or direct dyes. 
The dyes are applied to leather in the drum as Naphrholates, using slightly 
more than the theoretical amount of caustic soda necessary to form the 
Naphtholate They are exhausted from the solution, in part by the acid in 
the leather and in part by the addition of acid The color 1S developed by 


adding sufficient diazo base to insure comple te coupling. By this method we 


form essentially a dye pigment in the leather 


Che colors produced by these dyes are extremely bright and have a pigment 


character which permits excellent grain covering. More recently methods 
have been devised to apply the colors by spray or brushing SO a8 to produce 
colored grains with uncolored backs 


Because of the large number of naphthols 
available and the fact that they 


can be coupled with a wide variety of diazo 
base 8, the possible combinations are practi ally unlimited 


The leuco esters of the Vat dyes permit us to apply many vat colors to 


leather without the difhculties that are encountered in vat dyeing. These 


dyes are substantive to leather and dye very much as the anionic dyestuffs 


They have excellent fastness properties when properly applied and covel 


almost the complete spectral range They are extremely bright with out- 


standing fastness to light and washing. It is both difhcult and uneconomical 


to produce full shades with these dye 8 For medium and pastel shades they 


are unexce lled 


The leuco este dye 8 may he appli d to ¢ hrome leather in the blue or in the 


crust Be ause they dye as anionic dyes the leather is not subjected to 


alkaline solutions during dyeing Lhe are developed in acid solution by 


mild oxidation with sodium nitrite 


These dyestuffs have had considerable application to suede garment 


leather and glove leather where the accent is on fastness and quality of color 


The sulfur dyes have recently been successfully applied to suede garment 


leather where high wash fastness is desired. These dyes are essentially a class 


ot vat dyes which are reduced ro the leuco state by sodium sulhde Chey 


are applied as the leuco state and ar somewhat more substantive to leather 


than the vat dyes, but have the inherent disadvantage that they require 


highly alkaline conditions for application. The color of the sulfur dyes ranges 


from ve llow to black but contains no satistactory reds. It is dithcult to obtain 


satisfactory grain dyeings with sulfur colors chiefly because of the low sub 
stantivity of the leuco dye and the rapidity with which it is oxidized during 
dyeing Excellent shades of tan, green blue, and grey have been produced 
by these dyes. Full shades are dithcult to obtain 

As with any new process for leather dyeing, where special properties of 


color are required, change s must be made in tanning procedures to adapt the 
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leather to the process. Both the sulfur dyes and the naphthol dyes are best 
applied to crusted leather ‘The leuco ester vates may be applied to either 
crusted leather or in the blue. For satisfactory results in coloring with these 
dyes no vege table extracts should be present because of the interference in 
the development of the color. Except for the leuco ester vat dyes, protective 
measures should be taken to avoid alkaline damage to the leather. This is 


accomplished in part by modification of the tannage and in part by judicious 


application of the dyes 


[he four methods outlined to a large extent supplement each other. For 
full shades the chrome and direct colors with resin aftertreatment produce 
the greatest range of color; the naphthols produce full brilliant shades especially 


in the reds and oranges; the sulfurs produce excellent tans, greens, and greys 


colors that are difficult to produce with naphthols; the leuco ester vats pro- 


duce excellent pastels and medium shades and have considerable versatility 
in application. It is thus necessary for the tanner to draw upon members 
of each class to achieve the full fastness properties desired. 

While fastness properties of color is important in many fields of leather, 
we must constantly bear in mind that no color, however fast, is of value to 
the leather industry if the process by which it is achieved detracts from 
leather character. We must constantly bear in mind that we must work 
within the limitations imposed by the nature of leather itself. Leather 
gloves, garments, and leather upholstery are luxury items. They hold their 
place because of an inherent love of all of us for leather. With our present 
knowledge ot coloring operations, it 1s not reasonable to expect the same 
fastness in leather that we expect in textiles 


dye, mauve, was the result of an unsuccessful 
the oxidation of aniline Had the structures of aniline 
to Perkin, he would have realized the impossibilit of a successful 
Had the aniline he used been free from toluidine, no mauve 
t Merz, Encyclopedia of Chemical Technolog 


il 


ichsine) was produced in the United States between 
Albay birst production | iriously attributed to 
incl ¢ Hollida ind Arthur Bott Adapted from 


i were listed a active producer ol dyes Their 


ilued at 153 million dollas August Merz, Encyclo 
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Instrument for Measuring Thermal and Elastic 
Behavior of Hide and Modified Hide Materials 


Jeanne G. Fee, R. R. Cacnoun and L. P. Wirnaver 


Eastern Regional Research Laboratory* 
Philadelphia 18, Pennsylvania 


ABSTRACT 


An instrument is described for measuring elongation and contraction of skin and leathers, 
shrinkage temperatures, stress-strain relationships, and torsional deformation under load 


Data obtained on a variety of materials are presented 


INTRODUCTION 


[his paper describes an instrument that was designed and constructed to 
measure quantitatively a variety of the physical constants characteristic of 
the behavior of hide and chemically modified hide materials. By tests on a 
single small sample, the instrument permits investigations of: (a) elongation 
and contractile phenomena, (b) stress-strain behavior, and (c) flexibility in 
torsion. These studies can be made under various conditions of temperature 
and in liquid as well as in air. The utility of the instrument in making these 
investigations is illustrated with observations on cowhide dehydrated with 
acetone, cowhide tanned with chrome and epoxy resin, and calfskin tanned 
with canaigre. 

Although many instruments for making measurements of this type have 
been described (1), none of them incorporates all the desired features men- 
tioned above. 


APPARATUS AND METHOD 


This instrument is purely mechanical in nature and is comprised of two 
interlinked units which may be operated separately or coordinately. Simply, 
it incorporates a component for producing and measuring torsion and an 
adjustable scale and torsion balance for measuring changes in length under 
constant or variable load. Referring to the photograph and simplified diagram 
(Figures 1 and 2), one unit consists of a torsion balance, 4, with a load 
capacity of 2 kilograms, and a sensitivity of 0.3 gram, in which a spindle, 
B, has been attached to the modihed end of the balance beam, C. The spindle 
consists of a cylindrical rod % inch in diameter, one end of which has been 
transformed into a jaw, D, for gripping the upper end of the specimen, Y. 
The lower jaw, D’ is attached to a screw-operated sliding bar, E, '% inch 


*One of the laboratories of the Eastern Utilization Research Branch, Agricultural Rese 
Department of Agriculture 
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Courtesy of U.S.D.A. Photo by M. C. Audele 


Instrument for measuring thermal and elastic properties of hide and leather 


square, by means of an adjustable jacket clamp, F. Vertical displacement 


of the sliding bar is produced by turning a screw by means of a knurled knob, 
H, at its end. The amount of this displacement may be read to 0.001 inch 
from a scale, /, equipped with a vernier. Position of the lower jaw, D’, may 
be changed independent of the scale by loosening the jacket clamp, F, and 
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ENLARGED VIEW OF "0" 
Method of fastening sample 


FIGURE 2.-—Simplified diagram of instrument showing 


moving to accommodate samples of different lengths. ‘The design of the 
jaws is shown in the inset of Figure 2. A inch diameter hole is punched 
in each end of the sample on the center line and '4 inch in from the end 
lo clamp the specimen in the jaws a screw, W, is passed through the de 
tachable jaw plate, XY, then through the hole in the sample, Y, and finally 
screwed into the hole, Z, provided near the end of the spindle, B 

Before the balance system can be operated properly the base on which itis 
set must be leveled by adjusting the four leveling screws. [The null-indicating 
device of the balance consists of a transit level, i with a sensitivity of 20 


seconds. When the sample is placed in position, and all the above adjustme nts 
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are made, the system operates as follows: A load placed on the free end, K, 
of the balance produces elongation of the sample which in turn causes the 
balance null-indicator to be off-center. The screw knob is then turned until 
the level is centered, and the amount of deformation of the sample is read 
from the scale. When not in use, the balance may be locked in position by 
means of four grips, whose action is simultaneously controlled by a lever bar, 

The torsion unit of the instrument is similar to one described by Clash 
and Berg (2) and consists of two parallel cylindrical drums, N and O, one of 
which is calibrated in degrees and held at zero position by means of a re- 
taining pin (not shown) which fits into a slot on the drum. Attached to the 
other drum and wound around it both in the same direction are two nylon 
fishline cords. ‘These cords are passed over two idler pulleys, P and P’, 
which are placed at opposite sides of the drum about three inches from it. 
Equal calibrated weights are then attached to the ends of the cords. The 
sample to be tested is clamped in the jaws of the instrument as previously 
described. When the retaining pin is released, the weights fall causing rota- 
tion of the drum and spindle which imparts torsional deformation to the 


sample. The degree of this deformation is measured by direct reading from 
the calibrated drum, A 


OBSERVATIONS 


Shrinkage Phenomena. In investigations of elongation and contractile 
phenomena, as, for example, in the determination of shrinkage temperature, 
a sample of hide or leather 24 inches long and % inch wide is clamped in 
the instrument and a 10-gram axial load is applied in tension in order to take 
up any slack in the sample. The length-adjustment screw is turned until 
the balance-level indicator is centered, then the scale is read. A Dewar flask 
containing the immersion medium is set in place on a stand so that sample, 
heater, stirrer, and thermometer are all immersed. When the sample is 
immersed in the medium, a resetting of the length-adjustment screw is usually 
required to compensate for the initial swelling. The screw should be repeatedly 
reset, with a reading after each resetting, until no further changes in the 
length of the sample take place. Heating and stirring are then initiated. 
The rate of heating 1s regulated by means of a variable transformer. The 
rate of heating chosen for hide materials was approximately 1°C. per minute 
for reasons which will be discussed later. The change in length is measured 
at each desired temperature. The behavior of the sample on cooling may be 
determined by adding ice or solid carbon dioxide to the liquid medium and 
following the same procedure as on heating. 


Figure 3 shows variation in length with temperature change for 4, a sample 
of split cowhide which had been brought to the isoelectric point and then 
dehydrated with acetone; B, a sample of canaigre-tanned calfskin; and C, 


chrome-tanned split cowhide. Upon immersion in tap water, the acetone- 
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FIGURE 3.—Change in length in water as a function of temperature for: A, acetone 
dehydrated cowhide; B, canaigre-tanned calf; and C, chrome-tanned cow 
hide, Broken line represents cooling curves 


dehydrated hide sample shows the greatest increase in length over dry length, 
and after 62 minutes in the bath at room temperature no further elongation 
is noted. The canaigre-tanned calf sample continues to elongate for 36 
minutes after immersion and shows the smallest increase in length. The 
increase in length of the chrome-tanned sample is about midway between 
that of the acetone-dehydrated hide and canaigre-tanned samples and ap- 
pears to require the same amount of time to attain constant length as the 
latter. When no further change in length at room temperature occurs, heating 
is initiated. All the samples exhibit a further increase in length up to the 
point where shrinkage occurs, the amount of this increase depending upon the 





MEASURING THERMAL AND ELASTIC BEHAVIOR OF HIDE 


chemical treatment of the sample. The shrinkage temperature, 7's, is con- 
sidered to be the temperature corresponding to the point at which the first 
decrease in length is observed. The 7's values obtained fell in the expected 
order, that is, chrome-tanned hide, 94°C; canaigre-tanned calf, 65°C; and 
acetone-dehydrated hide, 49°C. The values obtained for the samples of 
canaigre-tanned calf and acetone-dehydrated hide are rather low. On cooling 


TABLE I 


EFFECT OF HEATING RATE ON TEMPERATURE AND RANGE 
OF SHRINKAGE OF ACETONE-DEHYDRATED COWHIDE 


Heating Rate Shrinkage 
°C/min Te CC. Range, °C 


2 55 55-62 
1 55 55-60 
) 


0 54 54—56 
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FIGURE 4,—Change in length as a function of temperature for chrome-tanned cowhide; 
A, in tap water pH 7; and B, in 25% water 75% glycerol solution 
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at a rate of 2°C. per minute, the shrunken samples of acetone-dehydrated 
hide and chrome-tanned cowhide exhibit a slight increase in length, while 
the length of the canaigre-tanned sample remains essentially unchanged. 
To show the effect of heating rate on the 7's value and rate of shrinkage, 
three test specimens were cut adjacent to each other from another preparation 
of acetone-dehydrated hide. These specimens were all tested in distilled 
water by the method just described, except that each was heated at a different 
rate, The results are shown in Table |. From these results we may conclude 
that shrinkage temperature is practically independent of heating rate, at least 
at rates below 2°C. per minute with only the 10-gram load acting on the 
sample. The shrinkage range, however, varies significantly with heating rate. 
In comparison with values obtained by standard methods the values pre- 
sented in Table | are approximately 5°C. low. This is probably due in part to 
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FIGURE 5,—Change in length in water as a function of temperature of cowhide tanned 
with epoxy resin 
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the sensitivity of this instrument which detects changes in length as small as 
0.001 inch and also the small load (10 grams) used compared to 100 grams 
for some of the other methods. 

The effect of different liquid media on similar samples of chrome-tanned 
cowhide may be seen in Figure 4. The values for curve 4 are obtained in tap 
water while those for curve B are obtained using glycerol containing 25% 
water. The sample tested in tap water shows a much greater increase in length 
on immersion, and the 7's value obtained in the glycerol solution is 8°C. 
higher than that obtained in water. 


An example of reversible shrinkage behavior is shown in Figure 5, in which 


length is plotted as a function of temperature for a sample of split cowhide 


tanned with epoxy resin (3) and tested in tap water. After immersion in water 
at 28°C., the sample increases in length for 12 minutes. However, on heating, 
no essential increase in length occurs; in fact a slight decrease is observed 
as the shrinkage temperature is approached. At a temperature of 78°C. a 
rapid decrease in length begins which continues until the boiling point of the 
water is attained. On cooling at a rate of 2°C. per minute, the sample length 
increases rapidly until the sample is cooled to a temperature of approximately 
46°C.; thereafter a more gradual increase takes place. At the end of the first 
cooling period, the sample length at 28°C. (not shown) is the same as the 
length attained at the start of the heating. On heating a second time, the 
sample begins to shrink at about 58°C., approximately 20°C. below the origi- 
nal shrinkage temperature of the sample. Although not shown in Figure 5, 
at the end of the second cooling cycle the sample is 0.35 inch shorter than 
at the beginning of the first heating cycle. 


Torsional Measurements. In determining torsional deformation under 
load—-a measure of the flexibility—-the sample is, as before, subjected to a 
10-gram “straightening” load in tension. The balance is locked in position 
to maintain constant length, and the appropriate torsional load is applied by 
releasing the retaining pin as previously described. The amount of torsional 
deformation is read from the calibrated drum. In these experiments torque- 
loads of 0.0125 to 0.03 inch-pound are employed to produce deformations 
varying from 100° to 500°. Between torsion measurements the balance is 
unlocked, and the change in length is adjusted as previously described, to 
maintain constant tension on the sample during the entire test. Applying the 
formula relating dimensions of sample, torque-load, and degree of deformation 
given by Clash and Berg (4), a torsional modulus may be calculated. 


Figure 6 shows a graph in which apparent torsional modulus in water is 
plotted as a function of temperature. These values were obtained simul- 
taneously with those reported in the curves shown in Figures 3 and 5, and 
therefore they correspond to the same samples. These values are calculated 
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FIGURE 6,—Apparent modulus of elasticity in torsion in water as a function of tempera 
ture for: A, acetone-dehydrated cowhide; B, canaigre-tanned calf; C, 
chrome-tanned cowhide and; D, epoxy-tanned cowhide. Arrows indicate 
shrinkage temperatures 


on the basis of the cross-sectional area of the dry sample and therefore can- 
not be regarded as absolute, since no correction has been applied to compen- 
sate for the effect of the water. 

At room temperature the sample with the lowest apparent modulus was the 
acetone-dehydrated hide (4), with the moduli of the samples tanned with 
chrome (C), epoxy resin (D), and canaigre (B), being approximately 7, 20, 
and 26 times as great, respectively. These values appear to show that stiffen- 
ing occurs on tanning and that the stiffness of the wet samples seems to vary 
with the type of tannage. For the tanned materials the modulus values 
exhibit a gradual decrease with increasing temperature in the initial portion 
of the curves, while the modulus of the acetone-dehydrated hide remains 
constant. When the shrinkage temperature is attained, the tanned samples 
all show a rapid decrease in apparent modulus. The acetone-dehydrated sample 
again behaves differently in that shrinkage causes an increase in modulus. 
The final portions of the curves are all of a different nature: the chrome- 
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Stress-strain curves for: A, cowhide shrunk 3 minutes in boiling water; 
and B, acetone-dehydrated cowhide as received. Determinations were 
made in distilled water at 25°¢ 


tanned hide showing a sharp increase and the epoxy-resin-tanned hide, a 
slight increase, while the canaigre-tanned calf and acetone-dehydrated hide 
remain constant. 


Stress-Strain Measurements.— [he instrument may also be employed 
in measuring the stress-strain behavior of hide and leather samples. This 
determination is made by mounting the sample in the jaws of the instrument, 
putting the bath in place, and applying loads to the free end of the torsion 
balance. The load is increased in equal increments, and the change in length 
produced by each increment of load is measured by means of the scale and 
vernier. Figure 7 shows an example of a graph obtained from this type of 
measurement on two samples of acetone-dehydrated cowhide. Curve B 
shows values for isoelectric acetone-dehydrated hide before shrinking, and 
curve A, values for hide after shrinking in boiling water for three minutes. 
Both specimens were tested in distilled water at room temperature, and con- 
ditioning loads of 1000 and 710 grams respectively were first applied in order 
to remove most of the nonrecoverable elongation. The cross-sectional areas 
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used in cal ulating the stress were determined by the method employed by 
Wiederhorn and Reardon (5). 


The shrunken material shows an essentially linear stress-strain relation- 
ship on increasing load, and the modulus of elasticity obtained was 425 
pounds per square inch. On stepwise remov al of the load a hysteresis loop is 
obtained. On the other hand, the stress-strain curve of the unshrunk sample 
shows initially a large nonlinear increase in strain per unit stress in the stress 
range of 0 to 500 grams per square centimeter. At stresses from 500 to 1000 
grams per square centimeter the stress-strain behavior parallels that observed 
for the shrunken sample, and thus the modulus is the same for both in this 
region. On further increase in stress, above 1500 grams per square centimeter, 
the modulus of the unshrunk material increases by a factor of two over that 
of the middle portion of the curve. It may be noted that the modulus values 
reported here are of the same order of magnitude as those obtained by the 
torsion method. 

It is possible to follow the course of a tanning reaction in situ on small 
specimens by measuring torsional deformation, stress-strain behavior, and 
changes in length while tanning is taking place. Additional uses for this 
instrument are found in evaluation of torsional and contractile properties 
of other polymeric materials such as rubbers and plastics. 


SUMMARY 


An instrument is described which was designed and constructed in this 
laboratory for the purpose of investigating hydrothermal and elastic proper- 
ties of hide and modihed hide materials. The apparatus incorporates a torsion- 
producing and-measuring component and an adjustable scale and torsion 


balance for measuring changes in length under variable load when necessary. 


The measurements can be made as a function of temperature in air or liquid 


media as desired. The apparatus has the following qualities: it is versatile 
and measures fundamental properties over a useful range of temperature; 
it is simple in operation, relatively inexpensive in cost, and suitable for 
routine use in industry; and it requires specimens which are easy to prepare. 
Methods for measuring shrinkage temperature and amount of shrinkage, 
effects of tanning on torsional stiffness, and stress-strain behavior before and 
after shrinkage are discussed, and examples of data obtained are given. 
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INTERNATIONAL WOOL RESEARCH CONFERENCE 


At an international conference held in Australia, in August and September of 1955, 


tbout 150 papers were presented on the biology, physics, chemistry, and technology of wool 


Many of these papers appear to have a bearing on the problem of the mechanism of un 


Some of the more important findings disclosed at this conference were reviewed 


hairing 
it a seminar held in New York, in November, 1955, under the auspices of the Wool Bureau 
Dillon (General Remarks 


ind the Textile Research Institute Talks were given by J. H 
Morphology and Chemical Modification » Harold P 
Menkart 


the papers 


on the Conference), Gerald Laxer 
Lundgre Highlights of Papers on Physical and Protein Chemistry), and J 

iol ind Manufacture These addresses, as well as a complete list of 
presented at the conference, were published in Textile Research Journal, 26, 361-84 (1956 


Che original papers are to be published in book form late in 1956 


Philosophy of work simplification is that difficult problems can be reduced to simple 
of operation by stimulating employee 
to be constantly alert for possible improvements, according to Alan H. Morgenson. Pre 


the Americ in Materials Handling society Pechnical Sessions at 


tep ind that management can control efficienc’ 


senting his views before 
Cle eland, Morgen on iid that automation and electronic devices are not going to help 


the small hop One must produce tremendou quantities and be frozen as to t' pe ol 


prod ict before going into real automation Phe mall hop « innot justily the investment 
working for you now who will make the saving,’ 


olved It is the people ou have 
Chemical Engineering News, Aug. 6, 1956 


Mogenson i 


4 THOUGHT FOR THE MONTH 
When coloured leathers are being used, they are usually at the same time being exposed 


to light otherwise the would not be seen 


oc. Leather Trades’ Chemists, June, 1956 





ZIRCONIUM TANNAGE 


Zirconium Tannage. ViI—Direct Utilization of 
Insoluble Zirconium Derivatives* 


lan C. Somervitte and Wiiiiam J. Rat 


Rohm & Haas Compan 
Philadelphia, Pennsylvania 


ABSTRACT 


i xperiments show that zirconium tannage can be effected by treating pelt with variou 
insoluble zirconium compounds in the presence ol sulfuric acid and neutral salt One ol 
these compound odium zirconium silicate ha been tested on a commercial scale and 


possesses certain advantages over the commercial zirconium tanning compounds now in 


INTRODUCTION 


In the early development of zirconium tannage it was natural that attention 
should be directed to the use of soluble salts of zirconium. Both normal 
zirconium and basic zirconyl salts are taken up by pickled skin even at low 
pH values. The tanning is completed by washing or neutralizing the leather 
before applying the customary fatliquors (1). The minimum amount of 
normal zirconium sulfate necessary for tannage is that equivalent to 3° 
ZrO, based on the drained pickled weight of skins, but better results are 
obtained with 5° ZrO,. Basic zirconyl sulfate is as effective as normal 
zirconium sulfate, which indeed hydrolyzes partially in solution to form a 
basic sulfate. The sulfate was found to be more effective than zircony| 
chloride or nitrate, so it was adopted for development and subsequently 
prepared in a dry form as a technical product for tannery use. Practical 
procedures for tanning with this material were outlined by Turley and Somer- 


ville with specific recommendations for the preparation of white leather ( 


) 
“/)s 

? 

4 


these were later revised and brought up to date by Somerville and Turley 
It was shown that this material could be applied in conjunction with chrome 
salts to produce many varieties of colored leathers (4). During the war years, 
when the country was threatened with a possible shortage of chrome, this 
was of national importance. A study of the complex sulfates of zirconium 
was made by Somerville and Rau (5), and while no final conclusion on the 
mechanism of tannage was reached, some evidence was advanced on the 
nature of the complex sulfates present and on the ionic character of the zir- 
conium in the tanning sulutions. Additional information on the theory of 
zirconium tannage was provided by the stimulating work of Chambard and 
Lasserre at the French Tanning School (6), while on the practical side the 
development of a cheaper tanning salt was promoted in the same country 
by Paquet (7) 


*Presented at the aan 1 Annual Meeting, Macki 
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We recently had occasion to carry out some experiments on insoluble 
Zirconium de rivatives and have found it possible under favorable conditions 
to use some of these directly in tanning. 


EXPLORATORY TANNING TESTS 


Hydrated Zirconium Dioxide.—-A solution of zirconium sulfate 


treated with an excess of ammonia, and the precipitate was washed until free 


was 


from sulfates. On removing excess water by suction the gelatinous residue 
showed the composition ZrO,+25 H,O. A small piece of pickled calfskin was 
brought to the isoelectric point, washed, drained and then shaken in 200° 
of a 6 © solution of sodium sulfate. Enough of the hydrated oxide to cor- 
respond to 5 ©, ZrO, was added, and shaking continued for 144 hours. 
No appreciable tannage took place; the final shrinkage temperature was only 
135°F., and the skin dried out hard and undertanned. 

lt was found, however, that when this experiment was repeated with the 
addition of inere asing amounts of dilute sulfuric ac id, in the presence of the 
calfskin and at room temperatures, considerable tannage took place, and 
values of up to 208° F. were secured for shrinkage temperatures. These 
pieces of skin were finished, and those tanned in the range of 0-50°, basicity 
had good appearance and leather quality. Comparative tests using chrom 
hydroxide were also carried out, and similar, though not identical, results 
obtained. These observations, published by Somerville in 1954 (8), showed 
clearly that it was possible to effect tannage beginning with insoluble hydrated 


zirconia by acidifying directly in contact with raw skin at room temperature 


his effect is shown in Table | and Figure 1, where the shrinkage temperatures 


attained in 24 and 144 hours are plotted against the amount of acid given. 
Both curves show the same trend, but the 24-hour values are markedly lower 
in the tanning range, showing that this reaction takes place slowly at room 


temperature. By longer shaking, however, a good result was obtained 


TABLE | 


NING DEPICKLED CALFSKIN BY ADDING H,SO, TO 
HYDRATED ZIRCONIA (5% ZrO 


‘ 
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TANNING TESTS ON DEPICKLED CALFSKIN 
Adding H,SO, to Hydroted ZrO, 


a 144 HRS 


_-® 24 HRS 


6% SOLUTION Na,SO, 
5% ZrO, 


PER CENT SULFURIC ACID 


Shrinkage temperatures of depickled calfskin tanned with hydrated zirconia 
(5% ZrO ind HeSO, in 60% NagSO, solution 


When the precipitated zirconia was thoroughly dried at 100°C., it would 
not react with sulfuric acid in the presence of skin at a fast enough rate to 
effect tannage in the manner described above. It was essential, then, to retain 
some degree of hydration of the zirconia. 


Hydrated Basic Zirconyl Carbonate. A parallel experiment was car- 
ried out on precipitated basic zirconyl carbonate. This was formed by the 
addition of enough soda ash to a solution of zirconium sulfate to give pH 5, 
the precipitate being washed free from sulfates, and excess water being re- 
moved by pressing out on the filter. This product may vary somewhat in 
composition, but when prepared by us in this way it showed 75°, basicity 
on the Schorlemmer scale. It did not prove to be so effective in tanning as 
hydrated zirconia; even on shaking for 144 hours with adequate acidification 
the best shrinkage temperature obtained was 180°F. This seemed to be due 
in part to excessive precipitation on the surface and incomplete penetration. 
By the use of 50% more zirconium salt (7.5% ZrO,), a better result was ob- 
tained. This is shown in Table II and Figure 2. The finished pieces tanned 
in the range of 0-50°% basicity had a good appearance and leather quality. 
In practical tanning it is customary to begin with pickled rather than depickled 
skin, and under these conditions a shrinkage temperature of over 200°F. 
was obtained in a few hours. 
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TABLE II 


PANNING DEPICKLED CALFSKIN BY ADDING SULFURK 
ACID TO BASIC ZIRCONYL CARBONATI 


TESTS ON DEPICKLED CALFSKIN 


SO, to Hydrated Basic Zirconyl Carbonate 


7" % ZrO, 
144 HRS. 


—_——a ee eee 


6% SOLUTION Na,SO, 


6 
C ACIO 


nperatures of depickled calfskin tanned with hydrated basic 
ite and HeSO, in 6% NaagSO, solution 
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Sodium Zirconate.— In our first paper on zirconium tannage (1), recog- 
nition was given to zirconates, but these were set aside as of little interest in 
tanning on account of thei poo! solubility. On adding Zirconates to water 


some hydrolysis occurs leading to the formation of insoluble hydrated zir- 
conia and causti soda 


NaZrO, + 2HOeZr0,H.O), + 2NaOH 


In view of the reactivity of hydrated zirconia with acid at room temperatures 
it seemed of interest to try the addition of sulfuric acid to sodium zirconate. 
This should neutralize the caustic soda formed by hydrolysis and in addition 
convert the hydrated zirconia to a W ater-soluble basic sulfate. 

Sodium zirconate was prepared by heating zirconium oxide with soda ash 
at 1000°C. until a good sintering reaction occurred. The residue was ground 
to a fine powder which by analysis showed 57° available ZrO, (in theory 
66% ‘| anning tests were carried out on depic kled calfskin in the same way 
as for hydrated zirconia in the presence of a 6° solution of sodium sulfate, 
and giving the equivalent of 5°) ZrO,. Higher amounts of sulfuric acid were 


necessary since one mole was required to neutralize the alkali present. 
Na.ZrO 2H,.SO, @ Zr(OH),SO, + NaSO, + H,O (1) 


However, even at basicities equal to those used for hydrated zirconia the 
maximum shrinkage temperature obtained was only 160°F. It was then 
recalled that in the analysis of sodium zirconate a low result for ZrO, was 
obtained when it was broken down by heating with sulfuric acid, but the 


calculated ZrO value was more nearly approached when it was treated with 


hydrochloric acid. Accordingly the tanning tests were repeated in the presence 


of a 5% solution of sodium chloride instead of 6° sodium sulfate. The 


results, shown in Table II] and Figure 3, indicate that good tannage occurred 
in the same basicity range as for hydrated zirconia. Again the pieces tanned 
in the 0-50°7, basicity range gave good white leather. 


PABLE II] 


TANNING DEPICKLED CALFSKIN BY ADDING SULFURIC 
ACID TO SODIUM ZIRCONATI 5% ZrO 


nned in 
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TANNING TESTS ON DEPICKLED CALFSKIN 


Adding H,SO, to Sodium Zirconate 


,» SOLUTION 


---0O- ~ "0 6% SOLUTION Na,S0, 


SHRINK TEMPERATURE, 


PER CENT SULFURIC A 


Shrinkage temperatures of depickled calfskin tanned with sodium zirconate 


§°% ZrO ind HySO, in (a) 60 NagSO, solution h) 5°), NaCl solution 


In actual practice this method of tannage would have no advantage overt 
the use of hydrated zirconia; indeed it requires double the amount of sulfuric 
acid. However, one important natural source of zirconium is the ore, Zirkite, 
found in large deposits in Brazil. The zirconium is present mainly as the 
oxide or as a mixture of oxide and silicate, usually in association with iron 
impurities An ore of this « omposition could not be utilized directly in tanning, 
but by conversion of the oxide to sodium zirconate as described above, it 
should be possible to secure the reactivity toward acid necessary for 
version of skin to leather 


con 


Sodium Zirconium Silicate.- lhe three examples outlined above show 
that it is possible to begin with water-insoluble zirconium derivatives and 
react them with acid in presence of raw skin at ordinary temperatures in such 
a way as to produce a satisfactory tannage. [hese are of interest in expanding 
the range of methods of zirconium tannage, but they are unlikely to lead to 


any marked reduction in the cost of a commercial product. A suggestion by 


the junior author opened up a new approac h to this problem by exploring the 


possibility ot utilization ot sodium Zirconium silic ate ina similar manner to 
sodium Zirconate 


Sodium zirconium silicate can be produced in a relatively simple manner 


trom zirconium silic ate, the most widespread Zirconium ore, found as deposits 
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in beach sands in this and other countries. It has been known for many 


years that a rich ore, reduced to a fine state of division, can be sintered with 
soda ash to produce sodium zirconium silicate (9): 


ZrSiO, Na.CO, — Na.ZrSiO CO 


Che resulting product is very much more reactive than zirconium silicate and 
has been previously reported to break down readily by treatment with hot 


acid to form water-soluble zirconium salts and free silica: 


Na.ZrSiO, + 2H.SO,— Zr(OH),SO, Na.SO, + SiO H.O I] 


We studied the methods recomme nde d in the literature for the preparation 


of this material and were able to secure a good product containing around 
16%, ZrO, (in theory 50°7) Tanning tests were carried out on depickled 
calfskin in the same way as above, using a 6°/, solution of sodium sulfate and 
giving the equivalent of 5°) ZrO,. The amounts of acid required were the 
same as with sodium zirconate, but it was found that at comparable basicities 
tannage occurred much more readily, indicating good breakdown even in 
sodium sulfate solution. In 24 hours the shrinkage temperatures were close 
to those found at equilibrium. The results are shown in Table IV and Figure 
4. The pieces of skin were thoroughly washed, fatliquored, and dried, giving 
good white leather in the tanning range of 0-50, basicity 


The speed of reaction of sodium zirconium silicate with acid at room 
temperature is compared directly with hydrated zirconia in Figure 5. At a 
basicity of 50° the latter showed a shrinkage temperature of only 130°F. 
in 24 hours, in contrast to 190°F. for sodium zirconium silicate; while at a 
basicity of 25°, the figures were 150° and 197°F. respectively. The difference 
was very small at a basicity of 0°. However, this faster reaction of sodium 
zirconium silicate is extremely important in considering the possible applica- 
tion of reactions of this type in practical tanning 


TABLE IV 


lTANNING TESTS ON DEPICKLED CALFSKIN ADDING H.SO, 
PO SODIUM ZIRCONIUM SILICATE (5% ZrO 


6.4 


x 0) 
10.0 
12.0 


*All percentage 
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TANNIN TESTS ON DEPICKLED CALFSKIN 


Adding H,SO, to Sodium Zirconium Silicate 


144 HRS 
~-O---O 24 HRS 


TEMPERATURE, °F. 


RINK 


SH 


6% SOLUTION Na, SO, 


8 10 12 
PER CENT SULFURIC ACID 


eratures of depickled calfskin tanned with sodium zirconium 


I 
ZrO) and HS yin O°, Na SO), olution 


TANNING TESTS ON DEPICKLED CALFSKIN 


ymparison of Hydrated ZrO, With Sodium Zirconium Silicate 


SODIUM ZIRCONIUM 
SILICATE 


HYDRATED ZrO, 


Ow ween wenn Orn wm e mene OK” 6% SOLUTION No,SO, 


120 | 5% 0, 
24 HRS 


100 | L i ! \ | 
100 90 ) 60 50 40 30 20 10 
PER CENT BASICITY 


Shrinka ) i of depickled calfskin tanned at different basic 


with (a conia and (hb odium zirconium silicate (both 
Ar) ‘ »* N SO), solution for 24 hour 
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CONFIRMATORY TANNING TESTS 


Che preceding series of curves may seem to be of only academic interest 


hecause the tanning process at first sight seems to require six days to attain 


equilibrium. But it should be emphasized that the conditions employed in 


this theoretical approach are not those normally utilized in zirconium tan- 
nage. It has been recognized for many years that the skins should be adjusted 
initially to a low pH rather than to the isoelectric point in order to insure fast 
penetration of the tanning salt. Accordingly, enough of each insoluble deriva- 
tive was prepared to tan an 8-inch strip of lime-split steerhide grain pickled 
to pH_ 1.5. These pieces were opened up in 200% of 5% salt solution, and 
enough of the zirconium derivative was added dry to correspond in ZrO, to 20% 
Zircotan N*. Dilute sulfuric acid was added to the solution to give a calcu- 
lated basicity of about 40°, for the zirconium salt added, and drumming 
was continued for 6 hours. The shrinkage temperatures obtained in 4 hours 
and overnight in the acid condition, and also after neutralizing next day are 
shown in Table V. After fatliquoring, crusting, and working up, the leather 
quality was good in all cases. The penetration of tanning material was com- 
plete, and had occurred very rapidly except in the case of hydrated zirconia, 
and even this was satisfactory on tanning overnight. 


These conhrmatory tests indicated that this approach to Zirconium tannage 
might with advantage be followed up on a practical scale. Consideration of 
the four insoluble derivatives led to the selection of sodium zirconium silicate 
as the most promising because of its greater availability, relative ease of 


preparation, and faster breakdown by dilute acid. Two important questions 
had then to be answered: 


a. Would it be feasible under tanning conditions to add the large amount 
of acid necessary to solubilize the zirconium? 


b. Would the silica formed be inert, or would it prove to be detrimental 


or benef ial to the quality of leather produced? 


rABLE \ 


TANNING TESTS ON PICKLED STEERHIDE GRAINS 


Overnight 


Zircotan N 

Hydrated zirconia 

Basu zirconyl « irbonate 
Sodium zirconate 


Sodium zirconium silicate 


*A basi irconium sullate 


4 
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lanning tests carried out on a laboratory scale and in our experimental 
tannery showed that by suitable dilution the addition of sulfuric acid took 
place smoothly. Depending on the basicity desired, the amount ranges from 
75 to 85 % of the sodium zirconium silicate given. Since the latter may vary 
from 10 to 15% of the weight of pickled skin, the acid required may be about 
8-12°, of the skin weight. The simplest method of operation was to make 
up a solution of dilute acid, say 2 lb. per gallon, add the dry zirconium deriva 
tive to the skins in a brine solution, and then add enough of the acid solution 
through the gudgeon while the drum was running. The small amount of heat 
of neutralization did not raise the temperature of the skins and liquor more 
than 10-20°F.—an important point to watch. The temperature was easily 
controlled by varying the volume of liquor used. Once the reaction had taken 
place the system was not unduly acidic, showing pH values in the same 
range as with an equivalent amount of Zircotan N. An alternate method 
of operation which might be preferable under some tannery conditions was 
to react the sodium zirconium silicate with more dilute acid, say '% lb. per 
gallon, out of contact with the skins, and then add this solution, after cooling, 
to the skins in the tanning drum. Still another possibility was to make a 


dry mix of sodium zirconium silicate with a dry acid such as niter cake and 


add this mixture directly to the tanning drum. However, it seemed quite 


feasible to add dilute sulfuric acid to the zirconium salt in contact with the 
skins as indicated. 


In looking an answer to the second question we may go back for a 
moment to Equations I and II comparing the behavior of sodium zirconate 
with sodium zirconium silicate. The reaction products are exactly the same 
except for the silica present in the second case. We found that when this 
reaction is carried out at room temperature the silica is present as watet 
soluble silicic acid, probably in monomeric form or in a low degree of poly 
merization. In this state it was readily taken up by the skins under our 
conditions of tanning. In some instances it was fhxed almost quantitatively 
on neutralization, giving additional tanning or filling action over that ob 
tained with an equivalent amount of zirconium alone. This beneficial effect 
was more pronounced than that obtained when the same amount of silica 
was given as insoluble SiO,, which is the case if such a reacted solution is 
dried before application to the skins. A search in the literature on silica 
tannage, supplemented by small-scale laboratory tests, showed that to get 
the best tanning effect sodium silicate should be added in solution to an 
excess of cold, dilute sulfuric acid, then the silica should be fixed in the skins 
by subsequent neutralization. Our conditions were just those prescribed 
for silica tannage, so it was obvious why we obtained some benefit from its 
presence along with the more effective zirconium tannage. Because there has 
been some criticism of the aging properties of silica-tanned leather, we studied 


the aging of leathers prepared as described above. Careful rapid aging tests 
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for short periods at high temperatures, and actual storage at room tempera- 


tures for as long as three years, have so far not shown any adverse effect 
due to the presence of this silica in zirconium-tanned leathers. The presence 
of silica does necessitate a small adjustment in fatliquor. Hence the answer 


to this se ond question 1s that the presence of silic ais on the whole benef ial. 


PRACTICAL TANNERY TRIALS 


We next proc eeded to experiment on a tannery s ale. The general procedure S 
followed were those published for application of Zircotan N, substituting an 
equivalent amount of ZrO, in the form of acidified sodium zirconium silicate 
A number of experiments were successfully carried through on a small scale 
and on full-size drum loads. Beginning with such varied types of pickled 
skins as kidskins, skivers, lime-split cowhide and steerhide grains, good 
leather has been obtained in all cases, at le ast as good as with an equivale nt 
amount of ZrO, as Zircotan N, and in some cases with a gain in plumpness 
and solidity \ tendency toward a smoother grain was also detected, since 
the reaction with acid does not liberate all the zirconium salt immediately, 


and since the rate of reaction can be controlled by varying the temperature 


and length of liquor The higher content of available ZrO, in sodium zu 
conium silicate normally allows a reduction in amount used equal to one 
third of the percentage of Zircotan N regularly used. In one instance it was 
possible to reduce the percentage by one-half, presumably because of the 


supplementary silica tannage some typi al analyses of leathers from these 
tests are shown in [able VI 


PABLE VI 


COMPOSITION OF ZIRCONIUM-TANNED LEATHERS 


r 


(siven 


Ash 
ZrO) 
SiO,* 


ALOs 


In recent years there has been a greater application of zirconium tannage 
on colored leathers, for example , In conjunction with « hrome on suede-ty pe 
leathers where the solidity which it confers results in a finer nap. Successful 


tannery experiments have been carried out using acidified sodium zirconium 
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silic ate aS a pretannage before chrome on colored kid and calf suc de 9 and asa 


retannage on chrome side leather. In the latter case very little chrome was 


stripped, and after neutralizing, coloring, and fatliquoring an excellent piece 


of leathe r was sec ured. | yp al analy ses of le athers from these tests are shown 


in lable VII 


rABLE VII 


COMPOSITION OF COMBINATION-TANNED LEATHERS 


We recognize that this approach to zirconium tannage 18 a radical one, 
and its regular application in tannery practice 1s, of necessity, still in an 
exploratory stage. With reasonably good supervision, however, no difhculties 
should arise in handling this reaction of acid with sodium zirconium silicate 
Ihe ultimate advantage lie sina much wider potential use of zirconium as a 
tanning material because of lower cost. Already a practical process of manu 
facture has been worked out, and a commercial product* iS available at 
the same price as Zircotan N but with approximately 50°; more ZrO,. This 
means that the cost of this mineral tannape has been reduced by ! , tO ! 
If a suthcn ntly large market can be developed, the cost will he lowe red even 
more [he immediate aim ts to ¢ xplore its further application In a Cautious 


manner to ensure that leather of uniformly high quality will always be ob 
tained 


SUMMARY 


Exploratory tests opened up the possibility of utilizing some insoluble 
zirconium derivatives directly in tanning. Confrmatory tanning tests led 
to the selection of sodium zirconium silicate as the most promising material 
Methods have been described for its successful application on a laboratory 
and tannery s ale, le ading to practical le athers tanned with Zirconium at 


markedl lower cost 





554 ZIRCONIUM TANNAGE 


We wish to take this opportunity of acknowledging the assistance of our 
colleagues in the extensive experiments described in this paper: for tanning 
tests, Mrs. Josephine Franecki, and Messrs R. F. M. Fisher, L. V. Hetzel, 


and E. A. Carlson; for analytical work, Mr. J. Wendkos and Miss Helen 
Franecke; for helpful advice, Dr. H. G. Turley. 


REFERENCES 


Somerville, I. ¢ JALCA 37, 381-91 (1942 
Purley, H. G. and 1. C. Somerville. JALCA, 37, 391-97 (1942 
Somerville, I. C. and H. G. Turley. JALCA, 43, 345-51 (1948) 
Tbid., 38, 326-32 (1943 
Somerville, I. C. and W. J. Rau. Ibid. 44, 784-95 (1949 
Chambard, P. and R. Lasserre, Bull. Assoc. Franc. Chimistes Inds. Cuir, 11, 1-24 (1949 
Lasserre, R. Ibid., 12, 143-60 (1950) and Congrés Intern. Cuir, Paris, Sept. 1949, 126-36 
Paquet, M. Congrés Intern. Cuir, Paris, Sept. 1949, 137-53; Osterr. Leder-Ztg. Festival 


No. D6-9 (1954); Paquet, M. and H. Martin. Assoc. Franc. Chimistes Inds. Cuir Con 
férence 1953, 14 


Somerville, |. C. J. Soc. Leather Trades’ Chemists, 38, 347-58 (1954 


Mellor, J. W Comprehensive Treatise on Inorganic and Theoretical Chemistry, Vol 
VII, p. 134. London, New York and Toronto: Longmans, Green & Co., 1930 


DISCUSSION 


Dr. R. G. Henricu (B. D. Eisendrath Tanning Co.): This has been 
another fine paper in the zirconium series. It should arouse further interest 
in the use of zirconium as a tanning agent, especially since the use of the 
sodium zirconium silicate does reduce the cost considerably. 

lo start the discussion, | would like to ask Dr. Somerville one question. 
In case you do not want silica in the leather, or only a small amount of it, 
can the sodium zirconium silicate be applied in such a way that only a small 
amount of silica remains in the leather? 


Dr. Somervitie: It is a little difficult to do that working on pickled stock, 
because the silicic acid produced is in a very reactive form and is readily 
picked up by pickled stock. However, it is not fixed at such a low pH as the 
zirconium salt, and if necessary, ways could be worked out for partial neutrali- 
zation and washing which would eliminate part of the silica. 


Dr. Witttam T. Roppy (Tanners’ Council Laboratory): Dr. Somerville, 
when the zirconium is used as a retannage on the chrome whites, is there a 


possibility that this will improve the resistance of the chrome white to per- 
spiration breakdown? 


Dr. SomeRVILLE: Frankly, we have not done any experiments along that 
line, but I think that any material which combines with the fiber and increases 


the loading of the fiber will act in that direction. We have no quantitative 
measurements to that effect. 
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Dr. Wattace Winpus (Tanimex Corporation): This is a very nice piece 


of work. How does your product compare with the products of Terres Rares 


and the tanning work of Progil? 1 am not familiar with the details of their 


work, but they have worked extensively with silicate ores of zirconium. 


Dr. SomeRVILLE: There are a number of products that have been described 
is 25-30°%, basic zirconium sulfate 
They also have a product called “Z1T45”, and | 
believe there is one called “ZT45B”, both showing higher basicity than Z1T23. 
\s far as we can tell, our approach gives more benefit from the silica as a 


tannage, or as a filler, than these products, because we form silicic acid right 


in the literature. There is “7123”, which 
in admixture with SiQ,. 


in the tanning solution, and it is more reactive in this state than an equivalent 
amount of dehydrated SiQO,,. 

Mr. SELVARANGAN (Central Leather Research Institute, Madras, India): 
| would like to know the pH of the zirconium-tanned leather. 


Dr. SoMERVILLE: You must carry out the tanning in strongly acid solution, 
but you actually finish up with pH 3.5 to 5 in the leather. 


Mr. SELVARANGAN: Have you had any problem of gel formation? 


Dr. SomervILLE: We have not had any trouble with gel formation. 


WASTED WORDS 


Scientists who wish their research to become part of the ‘common pool of world scientifi 


’ must learn to write English or German, for publications in an 
tand an “overwhelming”’ chance 


knowledge y other language 


of passing unnoticed. So concludes Knut Faegri, a Nor 


wegian biologist, after an informal survey of international literature in botan 


| reygri checked the reference it the end of technical paper in botanical journal from 


Scandinavian countries, Switzerland, the ( >. and the 
English publications were overwhelmingly 


England, France, Germany, the 
ULS.S.R the most freque ntly cited. English 
ind German publications accounted for more than 80 per cent of the citations in all except 


the French and Soviet journals. The French references were 56 per cent English and Ger 


man; the Soviet references, 26 per cent 
American and British authors showed the narrowest linguistic spread; their reference 


were, respectively, 84 and 78 per cent in the home tongue 


Soviet scientists also lean heavily 
m their own language 73 per cent of their reference 


were 27 per cent Western, while only two We 


the German (one-half per cent) and the 


s were in Russiar sut the Soviet list 


tern lists contained any Soviet reference 
Scandinavian (one per cent 


Phe disparit 
remarks Faegri, “is nothing new, but it is deplorable 


Faegri, who writes papers in two languages other than Norwegian (his report appeared 
1 Britain's Nature), is “convinced that a brain that has the 


capacity for scientific work 
has also the « ipacity to learn so much of at lea 


t one foreign language as to be able ack 
quately to express scientific ideas in tt. 


cientific American, April, 1956 
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Discussion of an Adhesion Test for Leather Finishes 


\ paper entitled “Bonding Film Adhesion Test for Leather Finishes’, by C. A. Burkart, 
1). Gallagher, and M. B. Neher, was published in the August issue of /ALCA, pp. 418-29 
The paper was originally presented at the Fifty-second Annual Meeting of ALCA, at 
Mackinac Island, Michigan, June 17-20, 1956, by Dr. Neher The di 


the presentation is given here 


scussion following 


DISCUSSION 


Mr. Trrus Weaver (Ohio Leather Company, Girard, Ohio): I should like 
to take this opportunity to express Our appreciation to Dr. Neher for a very 
interesting paper. We in the Finish Committee have felt the need several 
times of a test of this type, especially one in which we can attribute some nu- 
merical values to the results that we get. 

What evidence did you use in trying to determine whether any of the 
bonding film had penetrated the film in the finish? 


De. Newer: That is a point which has been discussed many times and 
there is not any evidence other than the fact that there is a steep rise in the 
temperature adhesion curve at one point, and we must always try to stay 
below that point, In one leather that | had there was a steep rise and we 
stayed below that. In the others there is not much effect as you go up in 
temperature. We had to make the assumption at this point that, as long as 
you stay below the sharp rise, yOu are not getting any signihcant penetration 
of the finish by the bonding film. 


Mr. Weaver: It would seem to me that in some cases you would get 


leather peeling with your film when you pulled them apart? 


Dr. Newer: In the case of upholstery leathers particularly, this is true. 
If you have adhesion values in the range of ten pounds, that almost invariably 
is pulling leather off with the finish. In the lower results you do not normally 
get the hnish pulling leather off. 


Mr. Bernarp Ro xt (Atlas Refinery, Inc., Newark, New Jersey): As Mr. 
Weaver said, the Finishes Committee is vitally interested in this question. 
| think Dr. Neher is to be congratulated on the information he has given us 
this morning. It seems to be original. 

One point that is not obvious, I think, from your talk: When you pull the 
bonding surface away from the leather finish, do you always expect all of 


the finish to be removed from that spot ot leather, or just part of it? 


De. Nener: We would like to have it all removed. This is a function 


perhaps ot oil in le ather, or seve ral other different factors In many cases 
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there is complete removal of the finish, and this is what we would like to 
have. In other cases it is fairly complete. If removal is not complete, we do 
not consider it a satisfactory test. That has been one of the points involved 


the search for new adhesives which will give complete removal of the finish. 


Mr. Ro xt: All of this work is being done at elevated temperatures of 150°C. 
approximately? 


Dr, Newer: That is right. We have tried to use adhesives that will set 
at room temperature, but we have not as yet found anything satisfactory 
that will work at room temperature, 


Mr. Rout: If the test could be used at room temperature, it would more 
nearly correlate with what you expect the leather to do in performance, 
especially in shoe factory work? 


Dr. Newer: That is right, and one of the things that needs to be done 


now 18 to get cor relation of adhesion v alues with performance of the leather. 


THE GENIUS OF THE “‘UNCOMMON MAN” 


Behind every advance of the human race is a germ of creation growing in the mind of 
ome lone individual whose dreams waken him in the night while others lie contentedly 
isleep This was the contention of Crawford H. Greenewalt, president of Du Pont, in a 
peech before a recent mee ting ol the Arne rican Newspaper Publishers Assoc ation 

Greenewalt went on to say that the emphasis upon group effort in modern industry 
presents the serious problem of how to preserve the creative genius of the “uncommon 
an It isa problem for management, for public education, for government, for the church, 


ind for the pre And unk ve Can guarantee the encouragement and fruitfulness of the 


ncommon man, the future will lose for all men its virtue, its brightness and its promise 


Research and Engineering, June, 1956 


PROPERTIES OF COLLAGEN FIBERS 


\ study of the mechanical properties of collagen fibers is being undertaken under a 
contract with the Eastern Regional Research Laboratory of the U.S. Department of Agri 
culture Knowledge of the behavior of collagen fibers is meager, mainly because suitable 

iethods of extracting the fiber from leather are not available. With its experience in the 
field of textile fibers, the Institute its in i good po ition to develop techniques for the purpose 
The results of this investigation should provide valuable information on the relation 
between the mechanical properties of leather and its structure The information will also 


idd to the knowledge of the characteristics of protein fibers in general 


Textile Research Institute Membership News, July, 1956 


leather kx alieno tergore lata secantur lora 


A Latin proverb 
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Brief Biographies of Our Contributors 


Ropert R. Catnoun has been employed at the Eastern Utilization Re- 
search Branch of the United States Department of Agriculture since 1946 
in designing and building instruments and apparatus for the research and 
engineering sections of the laboratory. He recently received the United States 
Department of Agriculture Superior Service Award in recognition of his 
outstanding work. 


Josuen A. Casnocua was born in Binghamton, New York, where his 
father was associated with Endicott Johnson Corporation. He accompanied 
his family to Czechoslovakia where he enrolled in, and graduated from, the 
Bata Tanning Institute, at Batov. He returned to the United States in 1937, 
studied at New York University, and was connected with A. J. & J. O. 
Pilar, Inc., and with American Hide & Leather Co. He joined the Armed 
Forces in 1944 and was assigned to the Army Specialized Training Program 
at Yale University, where he remained until 1946. Since then he has been 
associated with the Leather Department, Dyestuff Division, of Sandoz 


Chemical Works, Inc. He joined ALCA in 1943. 


Mrs. Jeanne G. Fee received her B. S. degree with a major in Physics 
from Davis and Elkins College, Elkins, West Virginia, in June, 1952. After 
graduation she joined the staff of the National Bureau of Standards. Since 
1954 she has been employed at the Eastern Utilization Research Branch of 
the United States Department of Agriculture in research on the physical 
properties of hide and leather. 


C. H. Geisrer received his B. S. degree in Industrial Science and his M. S. 
in Chemical Engineering from lowa State College. A fellow of the Mellon 
Institute of Industrial Research in Pittsburgh for 13 years and Technical 
Manager of Robert H. Foerderer, Inc., of Philadelphia for six years, he has 
been since 1936 Head of the Leather Division, Technical Laboratory, Organic 
Chemicals Department, E. 1. du Pont de Nemours & Co., in Wilmington, 
Delaware. He has been a member of ALCA since 1930. 


Dr. J. S. Kirk has been associated with the leather industry for the past 
thirty years both in production and in research. He obtained his B. S. degree 
from Pennsylvania State University in 1924 and his Ph. D. from Cornell in 
1931. He started his leather career at the firm of J. E. Rhoads and Sons, 
Wilmington, Delaware. In 1937 he joined the General Research Section of 
Du Pont where he conducted research in the tanning field. From 1945 to 
1948 he was with the firm of Burk Brothers in Philadelphia as Chemist in 
control of production and development. In the latter year he accepted a 
position with General Dyestuff Corporation as Leather Department head. 
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When that corporation became a division of General Aniline & Film Corpora- 
tion, he was transferred to Rensselaer to take charge of technical phases of 
the company’s operations in leather. A member of ALCA since 1944, he has 
also served as chairman of the Convention Committee. 


Wixttram J. Rav, a graduate of Lehigh University, has been associated 
with the Rohm & Haas Company for twenty years. He has done research 
work on syntans and mineral tannage and has been co-author with Dr. 


Somerville of several papers on zirconium tannage. 


Ian C. SoMERVILLE obtained his B. Sc. and Ph. D. degrees at the University 
of Edinburgh, Scotland. He has been with the Rohm & Haas Company for 
thirty years and is head of their Research and Development Laboratory on 
Leather Chemicals. His contributions to /4LCA include papers on sulfiting 
of quebracho, on syntans, and on zirconium tannage. He joined ALCA in 
1935 and received the Alsop Award in 1950. 


Dr. Rosert Srupsincs, a Research Assistant Professor in the Chemistry 
Department of Lehigh University, Bethlehem, Pennsylvania, received his 
Ph. D. degree from this department in 1949. He has been doing research 
in the field of leather technology since 1946, and in May of 1953 he became 


Director of the Division of Leather Technology at Lehigh. He has published 
many technical articles in the held of leather technology in the United States 
and abroad. Dr. Stubbings is a member of Sigma Xi, American Institute of 
Chemists, and the International Society of Leather Trades Chemists. He 
joined ALCA in 1946, is currently a member of the Council, and has been 
active on several technical committees. 


Dr. Lee P. Wirnauer received his B. S. degree from Canisius College, 
Buffalo, New York. In 1943 he joined the staff of the Eastern Utilization 
Research Branch of the United States Department of Agriculture as a Junior 
Chemist. He received his M. A. and Ph. D. degrees from Temple University 
Evening School with a major in Physical Chemistry. Dr. Witnauer holds the 
position of Unit Supervisor of the Physical Testing Unit of the Analytical, 
Physical Chemical and Physics Section and is an Assistant Adjunct Professor 
of Chemistry at Drexel Institute of Technology. 


TO WASH LEATHER GLOVES 


Place the gloves on the hands, and rub them with a soft sponge in lukewarm soap-suds 
Wash off the se ids in clear water. Pull and stretch them, and put them in the sun, or 
before the fire, to prevent them from shrinking. When nearly dry, put them again on your 
hand ind kee p them on till quite dry. 


The National Encyclopaedia of Business and Social Form: 
J]. D. McCabe. Boston: E. W. Sawyer & Co., 1882 
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SECRETARY'S NOTICE 


The A.L.C.A. - A.S.T.M. Joint Committee will meet Monday, October 
22, 1956 at the Warwick Hotel, 65 West 54th Street, New York City. The 


meeting will last the entire day. 
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SECRETARY’S NOTE 


Che following committees have been appointed for 1957 by President 
I horstensen: 


AWARDS COMMITTEE 


John Highberger, Chairman 
H. B. Merrill 
Walter Schultz 


NOMINATING COMMITTEE 


Arthur Kay, Chairman 
Reuben Henrich 
Dominic Meo 


Frep O’FLAneERTY, Secretar) 


INTERNATIONAL UNION OF LEATHER CHEMISTS SOCIETIES 
ROME MEETING — 1957 


PRELIMINARY ANNOUNCEMENT 


The next biennial meeting of the International Union of Leather Chemists 
Societies will be held in Rome, Italy, from Sunday, September 15, to Thursday, 


September 19, 1957, under the auspices of the Italian Leather Chemists 
society. 


The International Commissions will meet during the morning and after- 
noon of Sunday, September 15. Delegates, members, guests, and visitors 
are expected to arrive during the day, and an official reception will be held 
that evening, probably in the City Hall 


The Conference will open officially on Monday morning, September 16, 
with addresses on behalf of the City of Rome and the Italian Leather Chemists 
Society, and lectures by noted authorities It is planned to have anoutstanding 
lecture on the subject of keratins, a Meunier memorial lecture, and a lecture 
on the leathers of ancient Rome. 


On Tuesday, September 17, an all-day session is planned dealing with 
“The Manufacture of Leather’. This is an innovation on the part of the 
international body, and it should provide great interest and a unique oppor 


tunity for an exchange of ideas of leather making on an international basis. 


This symposium should prove to he stimulating and perhaps provocative 
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because of the many leather-making practices in Germany, Britain, France, 
Italy, and other countries. 
Wednesday, September 18, will be taken up with an all-day sight-seeing 


trip in Rome, with visits to museums and galleries. A luncheon will be held 
in Ostia, a famous resort on the seashore near Rome. 


The presentation of scientihe papers will continue on Thursday, September 
19. In the evening an official banquet will close the Conference. 

On Friday, September 20, tentative plans have been made for an audience 
with His Holiness, Pope Pius X11, at his summer residence in Castel Gandolfo. 


Details of accommodations and reservations will be announced later. 


It is suggested that those planning to attend make transportation arrange- 
ments shortly on account of the very heavy tourist trafic to Europe. 

Members of ALCA are invited to submit papers which will be selected by 
the Executive Committee. Manuscripts should be forwarded to Mr. Harvey, 
Honorary Secretary, International Union of Leather Chemists Societies, 
‘Craigieburn’, Duppas Hill Road, Croydon, Surrey, England. 


REPORT OF THE HIDE EVALUATION COMMITTEE 
W. R. Cox, Chairman 


While there are many factors which affect the utility of hides and skins, 
such factors as skin damage, plumpness, skin diseases, and the like, appear 
to be beyond the scope of the committee at this time. At present, our efforts 
should be limited to a study of methods for assay of hide substance and an 
evaluation of the quality of cure as it has affected the leather-making poten- 
tial of the stock. The Cincinnati Laboratory has undertaken what is perhaps 
the most complete modern investigation of the problem. Our committee has 
started with a consideration of the results of this work. 


Cure Quality..Much of the work on evaluation of cure quality has 
centered around either the volatile nitrogen or the water-soluble nitrogen 
present in cured hides. Although both of these values may well be useful 
indicators of hide cure, there is some question of their efficiency as neither 
is specific for hide substance per se. In order to obtain additional information 
on the point, comparison determinations of volatile nitrogen with water- 
soluble hydroxyproline (which is specific for hide substance) are being run 
by members of the committee and cooperating outside laboratories who have 
the equipment necessary to perform the rather difficult hydroxyproline de- 
termination. 
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Assay of Leather-Making Substance.—<At Cincinnati, a lot of effort 
has been put into the development of a hide substance assay method. The 
work is divided into two phases: (1) the development of a sampling plan 


which will yield a representative result of adequate precision and (2) study 


of the analytical method involved. At present, their methods represent 


useful research tools but are not yet suitable for use as settlement basis 
between buyer and seller. A subcommittee has been appointed to study the 
sampling phase of the problem, and a series of round-robin analyses is con- 
templated to compare the moisture and ash determination. 


The committee expresses the hope that the work at Cincinnati will be 
continued. 


METHOD OF MAKING CLOTH AND LEATHER WATERPROOF 


The minute spaces between the fibers of the yarn, either of cloth, silk, or cotton goods, 
cause them to be pervious to water; therefore, these minute channels in cloth and the pores 
of leather must be closed up in order to make them waterprool 

Many have been the means adopted and invented for the purpose, and some are quite 
simple enough to be adopted at home 

In waterproofing factories the process is carried on in rather a different manner to the 
house process Rock alum, whiting, and water are the ingredient s for produc ing a solution 
of alumine, in which the fabric is soaked; it is then passed through a solution of warm 
yellow soap water, to fix the alum in the interstices of the cloth, and enable it to resist the 
action of water, and so render the fabric waterproof. Then the cloth is washed and pressed 
[he proportions of ingredients for this process are as follows: 15 Ibs. of materials; 1 1/2 Ib. 
of rock alum; 1 1/2 lb. of common whiting; and 3 gallons of water. Soap solution tempera 
ture 100 Fahr.: 3 Ibs. of yellow soap, 30 gallons of water, to 50 Ibs. weight of cloth 

Another mechod is by immersion in a preparation composed of 2 oz. of pulverized alum 
dissolved in 1 pint of distilled water; and 1 oz. of dry white-lead rubbed down in one pint 
of water The two solutions are mixed and allowed to settle; the liquor constitutes the 
required agent 

Another method by immersion: 1 oz. of dry white-lead rubbed down in half a pint of 
water; 1 oz. of pounded alum dissolved in half a pint of water; mix; and add 2 fluid drachms 
of acetic acid, and allow to settk 

When the cloth has been immersed in the liquor resulting from either of the above solu 
tions, it is passed through a solution of quicklime, and a third time through a solution of 
Irish moss, which acts as a mucilage 

Waterproofing in the household may be easily managed thus: Boil half an ounce of 
Russian isinglass in a pint of soft water till dissolved; dissolve an ounce of alum in a quart 
of water; dissolve a quarter of an ounce of white soap in a pint of water; strain these solu 
tions separately through linen and then mix them all together. Heat the liquid till it simmers 
and apply it with a brush to the wrong side of the cloth on a flat table. When dry, brush 
the cloth lightly with water Chis process renders the cloth impervious to water, but not 


to air, and is therefore a healthy manner of rendering articles waterproof 


The National Encylcopaedia of Business and Social Forms, 


J. D. McCabe. Boston: E. W. Sawyer & Co., 1882 
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Committee for Physical Testing of Leather (S.L.T.C.). R. G. Mitton 
(Convener). J. Soc. Leather Trades’ Chemists, 40, 134-41, 150-62 (1956). 
Text of revised methods. J.M.C. 


Committee for the Chemical Analysis of Chrome-Tanned Leathers 
and Chrome Tanning Materials (S.L.T.C.). P. S. Briggs (Convener). J. 
Soc, Leather Trades’ Chemists, 40, 163-69 (1956) .—Revised methods are given 
for determination of Cr in leathers, Cr tanning materials, and used Cr liquors; 
acid combined with Cr in Cr tanning materials; and pH of Cr Liquors. 


J.M.C. 


Proposed Revised Official Methods (S.L.T.C.) for the Analysis of 
Oils, Fats, and Waxes. D. Burton and G. F. Robertshaw. J. Soc. Leather 
Trades’ Chemists, 40, 170-77 (1956).—-Text of revised methods for sampling, 
separation of fatty matter from non-fatty matter, and determination of un- 
saponifiable matter, saponification value, acid value, and iodine value. 


J.M.C. 


Fastness Tests Committee (S.L.T.C.). Proposed Official Method for 
the Assessment of Fastness to Washing of Leather. C. J. Pittard (Con- 
vener). J. Soc, Leather Trades’ Chemists, 40, 183-84 (1956).—The proposed 
method involves washing the specimen 5 times with soap for 30 min. at 40°C., 
with intervening rinsings. The change in color is determined by comparison 
with unwashed leather, using the standard gray scale. Proposed Official 
Method for the Determination of Fastness to Daylight of Colored 
Leather. /bid., 184-90. The method recommended is based on British Standard 
1006:1955, which is also the recommended method of the International Or 


ganization for Standardization, and the Official Method of the Society of Dyers 
and Colorists. J.M.C. 


Amino Acids, Fruit Acids, and Polyols of Myrobalans. D. EF. Hath- 
way. Biochemical Journal, 63, 380 (1956).—-A qualitative and exploratory 
study of the amino acids, plant acids, and polyols of myrobalans is reported. 
After removal of polyphenols and tannins from an 80° methanol extract, the 
remaining constituents were divided into neutral, basic, and acidic fractions 
by ion-exchange chromatography. Polyols were identified in the neutral fraction 
employing a paper chromatographic procedure. Glucose and sorbitol predomi- 
nated in the mixture while approximately 1% of sucrose and of fructose was 
found. The amino acids determined by two-dimensional paper chromatography 
were typical of those detected in plant extracts in general. In addition to small 
quantities of phosphoric and succinic acids, a family of related cyclohexane 
carboxylic acids was identified. J.M.C. 
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The Determination of 20-100 Micromilligram Quantities of Or- 
ganic Nitrogen. D. Exley. Biochemical Journal, 63, 496 (1956).—Details 
are given of an ultra-micro method to estimate organic nitrogen, consisting of 
a digestion with sulfuric acid containing selenium as a catalyst, and direct 
addition of Russel’s (J. Biol. Chem., 156, 457 [1944]) reagents after neutraliz- 
ing the digest. The method is said to be applicable to a range five times smaller 
than any previous method. The method is readily applicable to the micro scale 
(1.0-10.0 micrograms of nitrogen), with no special apparatus being needed. 


J.M.C, 


Formation of Tannins by the Enzymatic Oxidation of Certain 
Phenolic Compounds, W. bE. Elston, D. E. Hathaway, and K. G. A. Pank- 
hurst. Research Correspondence Suppl. to Research (London), 8, No. 12, S64 
65 (1955).—-A collagen monolayer on water has a very low surface viscosity. 
If a tanning material is present in the solution, the viscosity of the monolayer 
rises very rapidly, Formation of tanning substances from various polyphenolic 
compounds, which in themselves have no tanning action, occurred when small 
amounts of H.O. and horseradish peroxidase were added to solutions contain- 
ing 2.3°4’-trihydroxychalcone, gallic acid, catechin, 3’°.4-dihydroxyflavan, and 
protocaiechuic acid. The time required for the viscosity of the collagen mono 
layer to attain a specified value increased, and hence the rate of formation 
of tannin decreased, in the order given for the above compounds. No tanning 
compounds were formed from resorcinol or hydroxyquinone. The probable 
mechanisms of the various oxidation reactions are discussed, H.B.M. 


Color Measurement Committee (S.L.T.C.). Proposed Official 
Method for the Determination of Color Tolerances. J. 5. Mudd 
vener). J. Soc. Leather Trades’ Chemists, 40, 191—-94 (1956).—The chromati- 
city and luminance of the specimen, expressed in C.1.E. units, are determined by 
means of a Hilger photoelectric surface colorimeter, and compared with data for 
a standard. Differences between specimen and standard are expressed in multiples 


(Con 


of T, representing a just noticeable difference under normal viewing conditions. 


J.M.C. 


Investigations on Bating. I. A Historical and Critical Review of the 
Literature. G. H. Green. J. Soc. Leather Trades’ Chemists, 40, 195-204 
(1956) .—The literature on the mechanism of bating is reviewed historically. 
Although numerous theories have been proposed, none has been universally 
accepted as explaining all the known effects of bating on the pelt and on the 


final leather product. 38 references. J.M.C. 
i 


A Correlation of Tannin Content with Tannin-Formaldehyde Pre- 
cipitate. F. R. Humphreys. J. Soc. Leather Trades’ Chemists, 40, 147-49 
(1956).—-A rapid method is given for the tannin analysis of Pinus radiata 
bark. The method involves precipitation of tannin with formaldehyde under 


controlled conditions and determination of the weight of the precipitate, 
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Analysis of the bark by official methods was used to obtain a correlation coeffi- 
cient and a regression equation. A linear regression was shown to exist between 
the tannin content and the tannin-formaldehyde precipitate. J.M.C, 


Processing Animal Hair in the Textile Industry. M. Clauss. Das Leder, 
7, 49-53 (1956).—The manufacture of felt is described. The secret of the 
felt-maker is in mixing various kinds of hair; up to 20 are used in a blend. 
All felt is now made by automatic machines. Felting is obtained by application 
of steam heat and movement. For dense felt the hair is carroted for several hours 
in 3° Bé H,SO, to swell and spread the scales of the hair. Yarn is prepared 
much like felt, but the hair must be thoroughly washed. For yarn, hair must be 
at least 25 ml. long and must have an undamaged surface. To withstand wear 
and tear, carpet hair must be undamaged and must be carefully washed to 
remove any residues that might weaken it. Hair damaged by alkali will give 
trouble in carding. White or light-colored hair should be dyeable; this is not 
true of lime-pulled or sweated hair. For felt, the hair must be feltable. Hair 
removed by pasting or sweating is usually satisfactory, but calf or kid hair 
removed by one of these methods can be felted only after retreating. Limed 
hair is quite variable but usually satisfactory. 1.D.C. 


Notes on the Production of Combination-Tanned Leather. R. Bosse. 
Das Leder, 7, 53-57 (1956).—Chrome retan leather now must meet more 
stringent requirements. Cheaper hides are being used, but smooth leather of 
good cutting value is required. The tannage must therefore give full flanks and 
smooth, tight grain but retain the chrome leather character. Increasing the 
amount of chrome offered or adding masking agents will increase fullness only 
to a limited extent. Pretanning with cationic chrome complex salts increases 
the reactivity of the hide to vegetable tannins, and this greater astringency 
can lead to disadvantages. The astringency problem may be solved by either 
(1) using special syntans or (2) filling the leather with nontanning dicyandia- 
mide (Dicy) resins. If a suitable tailor-made syntan in neutral solution is added 
to chrome leather, the absorbed acid in the leather will lower the pH and 
cause detanning. Fixed mineral acid will hydrolyze and be replaced by tanning 
acid, There will be a slow, small increase in acidity, for there will be enough 
cations present to fix most of the liberated mineral acid. The tannage will 
therefore be mild and the leather full with a good grain. The second method 
of filling the leather is to use the method described by Dawson and Sellet 
(U. S. patents 2567238 and 2637622). Practical tanning suggestions for retan 
leather are given. The 2 filling methods are comparatively new, and how the 
conventional chrome tannage must be formulated is still a matter of discussion. 
The firmness of retan leather cannot be corrected by longer liming as this will 
cause loose grain, but skins for Dicy treatment may be opened up by 1 or 2 
days in a white lime after the usual liming. A full chrome tannage is required 
to maintain the chrome character of the leather. Although the retanning de- 
acidifies the leather, a moderate neutralization before retanning is desirable. 
If the leather is strongly retanned, it should be acidified somewhat; the pH 
of the retan liquor must not exceed 4.5 or, for Dicy, about 5.0. Retanning 
should be completed in 60-90 minutes. Resin filling is best accomplished by 
neutralizing the chrome leather to pH 4.4-4.6 with 1% (leather shaved weight) 
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of a mixture of equal parts of calcium formate and sodium sulfite, then adding 
the resin in 2 portions, with addition of boric acid between the resin treat- 
ments. The first portion of resin penetrates the leather, and the last is mainly 
retained in the surface layers. The retanned or resin-filled leather requires more 
fat liquor than normal. Before retanning, the leather is often preoiled with 
0.5-0.7% of a medium-sulfonated sperm oil and 0.4% of castor oil. Oiling af- 
ter tanning should be with a mixture of 2.5-3 parts of sulfonated oil to 1 part 
of nonsulfonated oil. Preoiling for resin-filled leather is difficult because the 
leather is more acid. After rinsing the resin-treated leather, it may be oiled 
with sulfonated sperm or neatsfoot oil, containing 3-50 SO, on the pure fat 
basis, to which 1/10 to 1/5 of the same unsulfonated oil has been added. 
Resin-filled leather loses water readily; therefore it must not be dried too 
sharply and must be stored after drying to permit it to regain a certain 
moisture content. 1.D.C, 


The Detection of Traces of Formaldehyde in Dried Hide and Skin 
Material. A. Kiintzel and P. Faleoz. Das Leder, 7, 107-9 (1956).—Some 
Persian dried goatskins that did not soak properly were tested for HCHO. In 
some of these skins HCHO could be detected, but in others, not. The ques- 
tion therefore arose as to whether HCHO could be present in amounts too small 
to be detected analytically, yet sufficient to harden the skin. The following 
quantitative test was tried: 6 g. of dry hide powder was treated for 2 hr. with 
0.1% (on hide powder basis) of HCHO dissolved in 75 ml. of water. The pH 
was adjusted to 8.5 with NaOH. The mixture was then hydrolyzed for 80 min. 
with 10 ml. of N HCl in a pressure flask at 110°C. All the hide powder dis- 
solved. HCHO was determined by the method of Brochet and Cambier in which 
it reacts with hydroxylamine hydrochloride liberating an equivalent amount 
of acid which is then titrated to pH 4.5 either with bromophenol blue or 
electrometrically. The results showed that there was a loss of about 20% of 
the HCHO. A series of dilutions of HCHO was tested qualitatively with the 
Gross-Bohle reagent-—-a SO,-decolorized solution of parafuchsine (rosaniline) 
which reddens on addition of traces of aldehyde. The greatest dilution that 
gave a positive test was 1:200,000. The chromotropic acid test, in which a 
violet-rose color develops in the presence of HCHO in strong H.SO,, had a 
limit of 1:1,000,000, but when hide powder was treated with formaldehyde 
and hydrolyzed as above the limit was reduced to 1:800,000. Drops (0.05 ml.) 
of HCHO of different dilutions were placed on strips of dry, split collagen, 
dried, then soaked the following day. Hard spots that did not soak back well 
and appeared similar to those on the Persian skins were found at dilutions 
from 1:1 to 1:1000 but no hard spot was found at the spot treated with the 
1:10,000 dilution. The hard spots were cut out, hydrolyzed (considerable dilu- 
tion was necessary for hydrolysis) and tested by the chromotropic acid test. 
Spots from the 1:100 dilution gave positive, but those from the 1:1000 
dilution negative, tests for HCHO. It is therefore possible for skins to have been 
treated with HCHO and yet to give no positive test for it. L.D.C, 


Processing Pigskins. M. Hladnik. Das Leder, 7, 57-60 (1956).—The 
principal breeds of hogs raised in Yugoslavia are listed. Excellent skins are 
obtained from stall-raised hogs. The first step in tanning should be to remove 
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fat by hand shaving and scraping; a machine for this purpose is not yet 
available. Soaking should be at 16°-18°C., preferably with a wetting agent. 
The skins may be limed with the usual sulfide lime, but if brush bristles are 
to be produced, a white Ime should be used and the time of liming increased. 
Bating is the most critical operation in pigskin tanning. The skins should be 
bated for 3 or 4 hr. in a bate that is not too strong, and the temperature must 
not be above 32°-34°C. Chrome tannage can be by usual processes. If a vege- 
table tannege is used, changes in pH and concentration must be gradual, not 
abrupt. The amount of acid in the coloring or early liquors is important: 
too little acid will result in leather with a bad color, and too much acid will 
swell the skins too much. The strongest coloring liquor for pigskin should 
be about the same as the weakest for vegetable upper leather. The leather 
should have littlhe uncombined tannin and therefore must be washed thoroughly. 
The fatliquor should be a neutral oil emulsified with an anionic emulsifier. 
Dyeing should be preceded by an acid or syntan bleach. No special finishing 
methods are required for either chrome or vegetable leather. L.D.C, 


The Effeet of Acetone Dehydration of Collagen on Its Swelling, 
Solubility, and Reactivity. K. H. Gustavson. Svensk. Kem. Tidskr., 68, 26 
33 (1956) (In English).—It has been tacitly assumed that acetone-dehydrated, 
dried, and rehydrated collagen, much used in laboratory experiments, has the 
same properties as native collagen. This is true of bovine collagen, but not of 
codfish collagen. Codfish collagen, dehydrated with several changes of acetone, 
and dried at 30°C., was compared with native codfish collagen. The former 
showed less swelling, and less solubility in 0.1 M HCl, 0.02 M HCl + 2° 
NaCl, and 0.01 M CH,COOH. No difference was observed in water 
0.02 M HC] +- 12% NaCl. Fixation of cationic Cr from 330 and 50% basic 
Cr chloride was the same for both collagens, but acetone-dehydrated codfish 
collagen fixed less Cr from 67% basic Cr chloride and from Cr sulfite and 
oxalate liquors, rich in non-ionic Cr complexes. Fixation of wattle tannin was 
the same for both native and acetone-dehydrated collagen. These experiments 
were repeated with acetone-dehydrated, dried, and rehydrated calfskin col 
lagen, and no differences from native calf collagen were found. Codfish 
collagen, acetone-dehydrated and then rehydrated without drying behaved like 
native cod collagen, showing that the lowered swelling capacity, solubility, and 
reactivity towards non-ionic Cr are caused by drying rather than by any 
specific effect of acetone. It is suggested that OH groups of codfish collagen 
form new links with groups other than peptide groups on drying. Some sup- 


( 


or in 


g 
port for this hypothesis is given by a small (2°C.) increase in shrinkage 


temperature for the dehydrated cod collagen. Data are given for solubility of 
native cod collagen in HCl solution containing 2% salt, at pH values from 5.1 
to 1.5, in 24 hr., at 20°C, (1.2 g. collagen in 100 ml.). Maximum dissolution 
(850°) occurred at pH 2.5. Under the same conditions only 1.2% of bovine 


collagen is dissolved, H.B.M. 


Volumetric Determination of Zirconium. An _ Ethylenediamine 
Tetraacetate Method Involving Back-titration with Bismuth. J. A. Fritz 
and M. Johnson. Anal Chem., 27, 1653-55 (1955). 


to pH 2 and treated with a measured excess of standard ethylenediamine tetra- 


The Zr solution is brought 
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acetic acid (EDTA) solution, and the excess EDTA is back-titrated with stan- 
dard Bi(NO,), solution in the presence of thiourea, which gives a yellow 
color with Biv’ at the end point. If sulfate or phosphate is present, ammonum 
tartrate is added and the solution is boiled before the back-titration. Aluminum, 
it present, forms a complex with EDTA which decomposes very slowly dur- 
ing the back-titration. This can be overcome by adding a Cu** salt before the 
EDTA, to form the more easily decomposed Cu—EDTA complex. Fe’ is 
determined along with Zr, and must be corrected for by a separate determina- 
tion. Interference by Ti can be overcome (if not more than 5 mg. of Ti is 
present) by adding a large excess of (NH,).50,. Fluoride, if present, must be 
expelled by evaporating with HCIO, or H.SO, before making the determina 
tion. For details, the original publication should be consulted. H.B.M. 


An Improved Volumetric Method for Zirconium, G. W. C. Milner and 
J. W. Edwards. Analyst 80, 579-84 (1955); Chem. Abstr., 50, 710e (1956). 


The Decomposition of Collagen and Procollagen with Sodium 
Periodate and Phenyl Isocyanate. W. Grassmann and K. Kuhn. Hoppe 
Seyler’s Z. Physiol. Chem., 301, 1-6 (1955) (English summary); Chem. Absir., 
19, 16005¢ (1955). 


Amino Acid Composition of Collagen and Gelatin of Man, Ox, Pig, 
Whale and Wallaby. J. FE. Eastoe. Biochem. J., 61, 589-600 (1955). Ap- 
pendix, Notes on the Determination of Amino Acids by lon Exchange 
Chromatography. /bid., 601-3; Chem. Abstr., 50, 3582h (1956). 


The Effect of Breed, Sex, Weight, and Hide Location on the 
Properties of Pig Velour Leather. F. Stather, H. Herfeld, and W. Hartung. 
Ges. Abhandl, Deut. Lederinsts. Freiberg/Sa., 10, 16-33 (1954).—A 3-factor 
experiment was carried out on skins from white and black breeds, light and 
heavy carcasses, and male and female pigs. Tests were made on specimens 
from butt, neck, and belly. These tests included histological examination, fat 
content at various process stages, number of bristle holes per cm.’, area and 
weight yields, appearance of the finished leather, chemical analyses, and 
physical tests. Histological examination showed that the corium of pigskins is 
almost free from fat cells. The high fat content of pigskins arises from 2 causes: 
first, the sub-cutaneous tissue, composed almost entirely of fat cells, intrudes 
into the corium around the bases of the bristles, and some of this tissue is left 
on the skin after fleshing; second, migration of fat from sub-cutaneous tissue 
into the corium occurs on storage. The number of bristle holes per cm.’ de- 
creases from the butt towards the neck and belly, and is lower for heavy skins, 
female skins, and black skins compared to light, male, and white skins respec- 
tively. Chemical and physical tests showed no pronounced differences. Heavy 
pigskins are not suitable for velour. Surprisingly, the wettability, water ab 
sorption, and air permeability were decreased rather than increased by buffing. 


H.B.M. 
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Tanning Investigations for the Reduction of Consumption of Babul 
Bark in North Indian Bag Tanning by Using Mixtures of Sodium Sul- 
fite and Bisulfite in the Tannage. 0. S. Davood and B, M. Das. Bull. Central 
Leather Research Inst., Madras, 2, 291-300 (1956)—In “bag tanning’, the 
surface-tanned sides are sewn into the form of bags, which are filled with babul 
bark: liquor is poured onto the bark, percolates through the skin, and is re- 
turned repeatedly until the skin is tanned. This cottage industry produces a 
very cheap sole leather, and operates on a slender margin of profit. Tests 
showed that the addition of 0.5% each of Na,SO, and NaHSO, to the bark made 
possible a 5-10% reduction in the amount of bark used. The yield was not 
impaired, and the color of the leather was improved. Larger additions (2%) 
are neither economically beneficial nor necessary. H.B.M. 


Spectrophotometric Studies in Leather Research. Ill. Determina- 
tion of the Phenolic Hydroxyl and Tannin Contents of Vegetable 
Tanning Materials by the Differential Ultraviolet Spectrophotometric 
Method. Bull. Central Leather Research Inst., Madras, 2, 285-90 (1956).- 
Compounds containing phenolic OH groups show 2 absorption maxima, at 
290-320 mp. and 235-250 mp. These absorptions cannot be used for estima- 
tion of phenolic OH content, because of pH effects and interfering substances, 
but Goldschmid (Anal. Chem., 26, 1421 [1954]) and Maranville and Gold- 
schmid (ibid., p. 1423) showed that the phenolic content could be obtained 
from the difference between the maximum absorptions in alkaline and in acid 


solutions. The authors applied this differential absorption technique to 11 
tanning extracts, In all cases the differential absorptions, both at 290-320 mp. 
and at 235-250 my., were linear functions of solids content. However, a dif- 
ferent factor, based on the hide powder determination, would be required for 
each extract in order to obtain the tannin content from the differential 
absorption. The authors attempted to determine total OH groups (from dif- 


ferential absorption at 235-250 my.) and non-conjugated OH groups (from 
differential absorption at 290-320 mp.), by comparison with the differential 
absorptions of a number of polyphenolic model substances of known structure. 
No correlation existed between the phenolic contents thus determined and the 
tannin content by the hide powder method. However, the tanning materials 
studied fell into 3 well marked groups, according to decreasing percentages of 
non-conjugated OH groups and ratio of non-conjugated to total OH groups, 
as follows: (1) quebracho, Terminalia arjuna, dhawa; (2) wattle, karada, 
Cassia marginata, Hopea parviflora, cutch; (3) myrobalans, chestnut, divi 
divi. This line of attack may ultimately be useful in elucidating the structures 
of tanning compounds. H.B.M. 


Use of Ammonium Lignosulfonate in Tanning Processes. S. R. 


Annett. Can. Chem. Processing, 39, No. 4, 97-98 (1955); Chem. Abstr., 49, 
16486c (1955). 


Chromatographic Studies on Spruce Bark Extract. G. Lindstedt and 


B. Zacharias. Acta Chem. Scand., 9, 781-92 (1955); Chem. Abstr., 49, 16486a 
(1955). 
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Influence of Temperature in Vegetable Tanning. P. J. Van Vlim- 


meren. Ned. Leder-Ind., 62, 100-2, 131-34, 180-83, 234-35 (1951); Chem. 
Abstr., 49, 11309h (1955). 


Tannin Decomposing Enzymes of Molds. Il. H. Nishira and N. 
Mugibayashi. Science Repts. Hyogo Univ. Agr., Ser. Agr. Chem., 2, 1-4 
(1955). IIL. A Simple Method for the Determination of Enzyme 


Activity. N. Mugibayashi, H. Nishira, and Il. Kubo. /bid., 5-7; Chem. Abstr., 
50, 10153c (1956). 


Analysis of the Acid—Base Behavior of Gelatin. J. Salvinien and S. 
Combet. Compt. Rend., 242, 114-16 (1956) ; Chem. Abstr., 50, 10159f (1956). 


The Role of Nonalbumin Constituents in the Formation of the Pro- 
collagen Structure. A. L. Zaides, A. A. Tustanovskii, and G. V. Orlovskaya. 
Doklady Akad. Nauk. S.S.S.R., 104, 553-56 (1955) ; Chem. Abstr., 50, 9826b 
(1956). 


Method for the Estimation of the Unoxidized Sugar and Formic 
Acid in Chrome Liquors, T. J. Devassy. Bull. Central Leather Research Inst., 
Madras, 2, 281-84 (1956) .—Sugars are determined by oxidation with alkaline 
K, Fe (CN), using methylene blue as indicator (Coles’s method). The liquor 
is freed from Cr by precipitation in the cold with NaOH at pH 5-6, and filtra- 
tion after standing overnight. The filtrate is brought to pH 1.1 (same pH as 
standard hydrolyzed sucrose solutions used as standards) and made to 250 ml. 
This solution is added from a buret to a known amount of K,Fe(CN),, which 
depends upon the expected concentration of sugar in the dechromed solution. 
For concentrations of 5.0-0.2, 1.0-0.1, and 0.1-0.01% sugar, the quantities are 
10, 5, and 1 ml. of 1% K,Fe(CN), solution respectively. This is mixed with 
10 ml. of 2.5 N NaOH and 10 ml. H,O, heated to boiling, and titrated with the 
sugar solution until the yellow color fades; then 1 drop of 0.1% methylene 
blue solution is added, and the titration is continued till the blue color is 
discharged. Sugar content is obtained by reference to curves obtained by 
titrating the same amount of K,Fe(CN), with standard sugar solutions of 
various strengths, prepared by hydrolyzing known weights of sucrose with 
HCl. The method was tested by adding known weights of sugar to Cr,(SO), 
solutions; recoveries were 99.2-100%. Addition of oxalic, tartaric and formic 
acids did not interfere. Formic acid was determined by oxidation with bromine 
in the presence of pyridine and back-titration with Na,S.O, (Longstaff and 
Singer, Analyst, 78, 491 [1953].). The HCOOH is steam-distilled from the 
acidified Cr liquor and collected in dilute NaOH. The distillate (about 700 ml.) 
is concentrated to about 20 ml., transferred to an iodine flask surrounded with 
ice water, acidified, and treated with 2.5 ml. of purified pyridine and 20 ml. 
0.1 N Br in glacial CH,COOH. After 3 min., the excess Br is back-titrated with 
Na,S.0,. A blank is run using water in place of the HCOOH solution. The 
method was tested on Cr.(SO,), solutions after adding known amounts of 
HCOOH and aging overnight. Recoveries were 99.2-99.9%, H.B.M. 
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Effects of Tannery Waste Waters on Organisms of Surface Waters. 
Wlodek. Roczniki Panstwowego Zakladu Hig, 6, 303-22 (1955) (English 


summary); see Chem. Abstr., 50, 9774e. 


». 


Benzoate Method for Determining Aluminum. A. Ya. Sheskol’skaya. 
Zhur. Anal Khim., 11, 102-5 (1956); see Chem. Abstr., 50, 9211b. 


The Interrelationship Among the Fibrous Structures of the Con- 
nective Tissue in the Light of the New Data Concerning the Structure 
of Collagen. G. V. Orlovskaya. Arkh. Patol., 18, No. 1, 68-74 (1956); see 
Chem. Abstr., 50, 8762b. 


The Combination of Collagen A and Chondroitinsulfurie Acid. 5S. 


Bazin and A, Delaunay. Compt. rend., 242, 834-36 (1956); see Chem. Abstr., 
50, 8773b. 


Collagen. VII. Action of Chondroitinsulfuriec Acid on Solutions of 
Collagen A, A. Delaunay and 5. Bazin. Bull, assoc. diplémés microbiol. fac. 
pharm. Nancy, No, 62, 5-16 (1956); see Chem. Abstr., 50, 8773}. 


Tanning Properties of Chrome Liquors Prepared with Organic Re- 
ducing Agents. I. Reduction Efficiency of Some Organic Substances. 
Y. Sakimoto and T. Osugi. Mem. Fac. Agr. Hokkaido Univ., 3, 361-66 (1953) ; 
see Chem. Abstr., 50, 8237h. 


Tanning Raw Hides Without Wool with Chrome Tan Liquors Made 
from Sodium Monochromate. 5. A. Kuraites. Legkaya Prom., 15, No. 10, 
30-41 (1955); see Chem. Abstr., 50, 8239a. 


The Estimation of Sulfhydryl Groups in Wool by Means of 1— 
(4-Chloromercuriphenylazo )—Naphthol—2. R. W. Burley. Textile Re 
search J., 26, 332-40 (1956).—The degreased fibers are treated with the 
reagent dissolved in formamide. Part of the reagent combines with -—SH 
groups. The uncombined reagent is determined colorimetrically, and the amount 
of reagent combined, and hence the —SH content, is determined by difference. 
For intact fibers a contact period of 14 days is required. This is reduced to 
about 2 days by super-contracting the fibers by boiling in aqueous phenol 
for not more than 10 minutes, or by grinding them to a powder under water 
before making the test. Longer heating in phenol gives lower results, and 
grinding in air gives higher results for -SH groups. The reagent must contain 
about 1% water and show a pH value of about 8 after dilution with 5 parts 
of water. At pH 9, results are high, and no equilibrium is reached, presumably 
due to action of alkali on —S-S— groups. Merino wools contain about 20 micro 
mols —SH per g., and Cape mohair about 30. The reliability of the method was 
demonstrated by tests on other sulfhydryl-containing compounds, and on wools 
in which the number of -SH groups had been increased or decreased by 
reducing agents and blocking agents respectively H.B.M. 
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for greater 


Here’s a vitally important step in fatliq 
uoring progress for you! Now you can 
fatliquor right in the chrome bath with 


Nopcolene R and get two big advantages 


1. The greater depth of lubrication that 
results gives your leather higher ten 
ile strength, better stitch tear, greater 


s uppleness 


2. In many instances, you eliminate the 
need for additional fatliquoring, thus 
greatly reducing costs 

Nopcolene R, like all Nopcolenes, does 

two jobs at once...gives you accurate con 

trol over both surface lubrication and 

Write today for 

complete information. Nopco Chemical 


depth of penetration 
Company, Harrison, N. J 
PLANTS: Harrison, N. J 


Cedartown, Ga. + Richmond, Calif 


London, Canada 





BIOBATE 


> Biobate is a highly standardized bating 
compound of extreme stability. 


® Biobate provides controlled, effective enzyme action 
during bating for all types of leather. 


 Biobate is adaptable to all bating conditions 
and procedures. 


SEBACOL | STEROZOL 


eee for dependable unhairing ee reliable germicide 
Sebacol produces clean, Sterozol inhibits bacterial 
uniform quality leather under action and mold growth on raw 
varied beamhouse practices. stock and leather in process. 


WALLERSTEIN COMPANY, INC. + 180 MADISON AVENUE, NEW YORK 16,N. Y. 





pure NICKEL.. PURE NICKEL.. 
PURE NICKEL.. 


Sodium Sulphide Flakes 
Sodium Tetrasulphide 
Sodium Sulphydrate Flakes 


All processing equipment in our sodium sulphide and 
sodium sulphydrate department is made of PURE 
NICKEL. 


This includes all pipe lines, valves, evaporators, cocks, 
concentrators, nickel clad tanks, etc. 


All raw materials used must meet our rigid specifica- 
tions, materials in process are constantly checked by 
our control laboratory, and the finished products are 
carefully analyzed by our Chief Chemist. 


Our modern equipment plus forty years of experience 
in the production of sodium sulphide and sodium 
sulphydrate is the reason why... . 


OUR PRODUCTS ARE OF THE 
HIGHEST PURITY 


BARIUM 
REDUCTION CORPORATION 


SOUTH CHARLESTON, WEST VIRGINIA 





BORNEO OH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, Nv. Y. 


TANNERY OILS 
Ye AND FAT LIQUORS 
ae FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


BETTER LEATHER 
IN LESS TIME... 


... And with less trouble! Reports from tanners and finishers 
who use Sun’s Leather-Processing Oils verify this. These 
oils make processing faster and easier because they mix 
easily, act fast, provide uniform fiber lubrication. Since 
they form no surface scum, tannage is even and thorough, 
leathers are stronger and better looking. For information, 
call your nearest Sun Office . . . or write to Sun Oil Company, 
Philadelphia 3, Pa. In Canada: Sun Oil Company Ltd., 
Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
1 
SUN OIL COMPANY SOMO 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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ny 
Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 


uniformity in purity, analysis and physical 
properties. 


WARNER COMPANY 
Bellefonte Division, Bellefonte, Pa. 


ba SeE TCO) 0E | Pittsburgh 


THE OHIO LEATHER CO. 
Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON NEW YORK °* ST. LOUIS * CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
549 W. Washington Blvd. Chicago, Ill. 


92 South St , Boston, Mass., D 


- Tannery at Racine, Wisconsin 
y Gormley Leather Co 29 W. 3bth St., New York City, Eugene Williams 
>. Hill St., Los Angeles 15, Calif., David V. Whiting Ce 








Sulphonated and Compounded 
Esl. 1908 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


| The Original Dry Color 7 
seer for Splits and Suede 
7 PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + ¢ Finishes 


Los Angeles Kansas City 
New York Philadelphia 
Distributors located in principal cities throughout the U.S.A. Chicago Cleveland 





REILLY- 
WHITEMAN- 
WALTON CO. 


ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 
NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





XXVIII 


INSIDE TRACK TO BUSINESS! 
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_ TANNERY BUYER _ 4 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’ s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON |!1, MASS. 
ices in > CHICAGO * CINCINNATI * WASHINGTON 
NEW YORK « MILWAUKEE . ST. LOUIS . LONDON, ENG 


FAT LIQUORS 
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SALEM, MASSACHUSETTS 
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FILLERS 
SOLE LEATHER FINISHES 


TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA 











The Chemistry and Reactivity of Collagen 


By K. H. Gustavson, Swedish Tanning Research Institute 


1956, 342 pp., illus., $8.00 


Contents: Outline of the Nature of Proteins—Structure of Skin and Chemistry of 
Collagen—Architecture and Formation—lIsoelectric Points—Interaction of Collagen 
with Acids and Bases and the Titration Curves of Collagens—Internal Linking of 
the Collagen Molecule—Swelling of Collagen, Donnan Effect—Lyotropic Effects- 
Contraction of Collagen Particularly Hydrothermal Shrinkage and Crosslinking 
Reactions—Inactivation of Specific Groups of Collagen for the Study of Its Re- 
activity—Action of Proteolytic Enzymes on Collagen and Leather—Unhairing and 
Gelatin—Physio-chemical Aspects of the Reactions of Collagen with Tanning 
Agents—Author Index—Subject Index. 


Review: “The author has given a comprehensive discussion of the chemistry of 
this important protein . All through the book abundant references to the 
original literature are given, and the work has considerable value as a source book 

It is to be expected that the present book will present a valued aid to workers 


in the field, Any chemist having a serious interest in the chemistry of collagen will 
want it on his library shelf.” 


JounNaL or THe Amenican Learner Cuemists Association 


The Chemistry of Tanning Processes 


By K. H. Gustavson 


1956, 403 pp., illus., $9.00 


Contents: Chemistry of Chromium Salts and Chrome Tanning—Effects of Neutral 
Salts and Complexing Agents in Chrome Tanning—Miscellaneous Factors in 
Chrome Tanning. The Two-Bath Method—Nature of the Chrome-Collagen Com 
pound Vegetable Tannage-—Tanning with Condensed Sulfo Acids (Syntans) and 
the Reaction of Lignosulfonic Acids with Collagen—-Aldehyde Tanning—Quinone 
and Oil Tannages—Combination Tannages—Some Tanning Reactions of Biological 
and Medical Importance——Author Index--Subject Index 

Review: “Preference is given to discussion of chromium and vegetable tannages 
and their combinations with each other and with other tannages. Coupled with its 
companion volume, entitled Chemistry and Reactivity of Collagen, this book pre 
sents a thorough, authoritative discussion of much of the current theoretical litera 
ture in tanning chemistry.” 


JournNnaAL or tHe Amertcan Leatuen Cuemists Association 


ACADEMIC PRESS INC, Publishers 


LLL Fifth Avenue New York 3. New York 





service 
ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOulevard 8-2030 CABLE: Actrosk TELETYPE: CG1478 


STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION | 
MILWAUKEE 1, WISCONSIN 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


“The Extension of Knowledge is 


Manufacturers of This spece dedicated to 


Tanners’ Council Research Laboratory 


Upholstery Leather by 0 Friend 


New York Office 330 Fifth Avenue 





UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


BLACK BRIGHT FINISH No. 5200 


TIGHT TO WET RUBBING — YET NOT 
A LACQUER. 


FULL, DEEP BLACK COVERAGE. ALSO 
EXCELLENT FOR CUT EDGES. 


BRIGHT LUSTER WITH VERY NICE FEEL. 


(SAMPLE ON REQUEST ) 


Established 1900 
Manufacturers 
Apex Chemical Co., Inc. | of © complete line 
of specialties for 


200 S. First St., Elizabethport |, N. J. the tanning trade 
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CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


il es 
for all types of 


iui, 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone: Humboldt 41-3470 





BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 
@ 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


HOWES LEATHER CO. IN. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 
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when 
tanning 
top-grain 
leathers... 


use top grade products 
Oita: TANNERS' SUGARS, 

* SYRUPS, LACTIC ACID 

For top-grain leathers... for all leathers . . . 

Clinton products from corn are tops. That's 


why so many tanners prefer Clinton for their 
finest products. 


For the chrome tanning process, use Clinton 
corn sugars and corn syrups, For deliming 
and finishing, use Clinton lactic acid, avail 
able in concentrations of 44% or higher. 


For the finest leather products, you use the 
finest leathers. For the finest leathers, always 
choose Clinton tanners’ sugars, syrups and 
lactic acid. 


lity products 


FROM THE WORLD'S CORN CENTER 


CLINTON CORN PROCESSING COMPANY 
CLINTON, IOWA 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes 


More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL 


RESEARCH Research is the seeds 
PAYS DIVIDENDS of Tomorrow's Profits 


when Properly Applied. Support it and it 


— will Support the Industry 
THE TANNER’S COUNCIL 
RESEARCH LABORATORY Fred O'Flaherty 


University of Cincinnati 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 





Technology is the RESEARCH 
handmaiden of has Two functions 


all chemical Industries To produce a better Product and 
Technology is to do it More Economically. 


born of Research 
THE TANNERS’ COUNCIL 
Fred O'Flaherty RESEARCH LABORATORY 


THE TANNERS’ COUNCIL Solvent T 
RESEARCH LABORATORY olvent lannage, 
University of Cincinnati born of Science is 


a chemical Process 
oo 


Industry — Be Prepared 


We serve the Tanning and Leather Industry Fred O'Flaherty 


through « broad program of Research. 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
Co ne a 64.34 
NON-TANNIN ee ee 17.14 
INSOLUBLES .. 5 age 1.70 0.72 
WATER ret tea thle. Orn 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel 


Blended into sole leather tonnages, it has given better 
yields and improved color 


TANEXCO, INC. 


549 WEST WASHINGTON SBLVD., CHICAGO 6, ILLINOIS 


SOLE DISTRIBUTORS OF THE TRADE 


U.S.A 





Mutual’s name for their basic chromic sulfate used in one-bath chrome 


tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 
Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


ALLIED CHEMICAL & DYE CORPORATION 
@9 PARK AVENUE + NEW VORK 16, ™. Y. (a) 


@ MUTUAL CHEMICAL DIVISION 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


BARRENTANS 
HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING AND BLENDED 


VEGETABLE EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lad., 20 St. Paul St., West, Montreal: 73 King St., Weet Toronto 
ENGLISH REPRESENTATIVES: 
Rey Wilson, Dickson, Lid., 7-8 Railway Approach, London, 8. E. 1 
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